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^■—^ This manual discusses some of the major aspects of a Multistation 

C Terminal. The primary purpose is to provide the reader with a reasonably 



FOREWORD 



complete understanding of operating and programming principles. 



Ci The discussion is arranged in four basic sections and an appendix. 

The first explains the characteristics of the terminal from both operational 
and functional viewpoints. Controls available to the operator along with 
basic operating procedures are covered in the second section. In the 
third section, attention focuses on programming; including flow charts 
and communication sequences. The reader should pay considerable attention 

Cto Section TV, Programming Aids. Here, some of the less obvious features 
f 

Oare discussed. An appendix is used to highlight all equipments used in 
the configuration. Specifications are given for each equipment, as well 
■ J) as a listing of available documentation. 
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V> A terminal consists of a variety of data entry and retrieval 

f*\ devices communicating through a processor. The 3290-4 terminal discussed 

is capable of communicating with the processor over data cables at a 
^*" y distance of 3000 feet. This terminal features data output in the form 
/"^ of cathode -ray tube displays and hardcopy. Data entry is achieved by 

entry keyboards associated with the displays. Figure 1-1 shows a typical 

terminal. 



SECTION I 
GENERAL DESCRIPTION 



All processing for the terminal is handled by the Equipment 
Controller. This device is connected to the processor by data cables. 

C) All input/output devices are attached by cables. 



^-^ The crt display unit is termed a Display Station. When a 

{% keyboard is added, it becomes a Display/Entry Station. 

o 

o 
o 

© 

" 821J+2900 1-1 

#1 



Section I 



3290 



General Description 





o 
o 
o 

o 



o 



..y 



O 



Figure 1-1. Typical 



Terminal 
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Section I 3290 General Description- 



Two types of keyboards are offered. Each allows an operator 
to compose a message and initiate transmission. The basic keyboard 

O consists of symbol and editing keys which allow the operator to compose 
a message on the crt and message transmission keys to initiate input. 
^-^ An "edit" keyboard features numerous editing facilities along with a 
■ , "protected area" concept. These are in addition to the same symbol and 



transmission key repertoire of a basic keyboard. 



■ f} When one keyboard is used with a Display Station, it may be 

attached or detached. Detached keyboards can be located up to twenty 
cable feet from the display. When two keyboards are used with a station, 
one may be attached and one detached or both may be detached. Figure 1-2 
illustrates the various configurations. 
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DISPLAY STATION 
(NO ENTRY KEYBOARDS) 




DISPLAY/ENTRY STATION 
(1 ATTACHED ENTRY KEYBOARD) 



DISPLAY/ENTRY STATION 
(1 ATTACHED AND 1 DETACHED ENTRY KEYBOARD) 



DISPLAY/ENTRY STATION 
(2 DETACHED ENTRY KEYBOARD. ) 



Figure 1-2. Display /Entry Station Configurations 
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General Description 



Each Typewriter Station consists of a Selectric* typewriter 
mounted on a desk -type pedestal. Because the station is restricted to 
output activity, its keyboard is not used. A paper handler behind the 
typewriter holds the paper supply. 




Figure 1-3. Typewriter Station 



*IBM Trademark 
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DATA PKESEIffATIOH. ^ 

A Display Station features a l4-inch rectangular crt. Symbols ff\ 
display within a nominal 6- by 8 -inch area on the crt screen. Standard 
display format is 20 lines of 50 symbols. An optional format is 13 lines V> 
of 80 symbols. Each symbol position is nominally 1/Vinch high by ^"^ 

l/8-inch wide and consists of a 5- by 7 -dot matrix. A symbol is formed 
by brightening certain dots within the matrix. Figure 1-f shows a typical 
formation, using the letter A. Symbols include the alphabet in upper- Q 
case, arabic numerals, punctuation marks, and several special symbols. 
Figure 1-^shows an actual crt display. 
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Figure 1-4. Symbol Formation 
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Figure 1-5. Display Presentation 



1-7 



Section I 3290 General Description 



OPERATIONAL DESCRIPTION. 



Depressing a symbol key enters a symbol at this position and 
erases the marker. The next marker to the right now becomes the entry 
marker. After reaching the end of the line, the marker chain is auto- 
matically displayed in the next lower line. When the end of the last 
line is reached, the chain is re-displayed in the first line, with the 
marker in the upper left corner becoming the entry marker again. 

&MX New 

r hmkeA mmm r eW 

ABCDEFG_/____ +. pj > ABOEFGH /__"***** 

The data source may send start tab ( TT ) and end tab ( j i ) 
symbols to stations with edit keyboards. These symbols form protected 
areas on the crt. A protected area may only be entered by the data 
source. The ewo tab symbol can also be entered via the keyboard. 
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In typical operation, the operator composes an inquiry message tf~\ 
using the alphanumeric entry keyboard. As the message is composed, it 
is displayed on the crt. A chain of markers (underlines of symbol 

positions ) indicate to the operator where the next symbol will be /f~^ 

displayed. Initially, the markers extend from the left to the right ^^^ 

edge in the top line of the raster. In this case, the marker in the ^-- ' 

upper left corner is called the entry marker. l) 
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General Description 



Any attempt "by the operator to enter this protected area results in an 
automatic tab function. This moves the entry marker to the first symbol 
position beyond the end tab symbol. 

ABCDEFGHliZYXUVIlUKLM 



pRerecrED ARZA 

Either complete or partial message transmission is possible 

at the discretion of the user. A "start of text" indicator (■•) may 
be inserted anywhere on the display page to indicate the starting point 
of transmission. Another indicator ( A ) is used to define the end of 
the message. In this case, only data between the two symbols is trans- 
ferred. If the start of text symbol is not used, the upper left corner 
of the raster becomes the starting position. The end of symbol 

( &. ), additionally, identifies the enclosed data as a "read" message 
for transmission to the data source. 



THIS PORTION OF THE MESSAGE 
WILL NOT BE TRANSMITTED. 
*DATA INCLyDED_BETUEEN_THE 
START OF TEXT AND END OF 
TEXT SYMBOLS FORMS THE READ 
MESSAGE. a 



J ALL INFORMATION UP_THROUGH v 
THE END OF'TEXT SYMBOL WILL ! 
BE SENT TO THE DATA SOURCE 
IN A READ MESSAGE-* 



Partial Message 



Complete Message 
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SECTION II 
OPERATION 

Operator action governs most of the communications network. 
This section describes the operations necessary to begin communications. 
The descriptions provided are of a general nature. For more detail, 
reference the applicable Reference/Customer Engineering Manuals. 



o 

(\ 

© 

© 

© 

© 

© 

© 
ft 



Main power is applied via the control panel in the upper right 
corner of the Equipment Controller cabinet. Figure 2-1 shows the panel, 
while table 2-1 explains the function of each indicator and switch. 






82142900 



THERMOSTAT 



Sl™v«, MN- MANUAL mtKiWaiHl- ru«L.n rvwuu m 

l m S RELEASE H,GHTEMP BY-PASS OFF ON k 



POWER 
OFF 



POWER 
ON 



Figure 2-1. Control Panel 
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TABLE 2-1. CONTROL PANEL FUNCTIONS 



Operation 



CONTROL 


TYPE 


FUNCTION 


POWER ON 


Push-button 


When depressed, applies power to and 




indicator- 


clears all controller circuitry. Releas- 


• 


switch 


ing the switch allows equipment opera- 
tion to begin. Depressing the switch 
during operation master clears all con- 
troller circuitry. The switch lights 
whenever power Is applied to the con- 
troller. 


POWER OFF 


Push-button 


When depressed, removes pov/er from 




switch 


the controller. 


THERMOSTAT 


Alternate-action 


ff the indicator is not lit, depressing the 


BY- PASS 


push-button 


switch lights the indicator and places 




indicator-switch 


the controller in the by-pass state. 
This state prevents an overfemperature 
condition from removing controller 
power. Depressing the switch again 
disables the by-pass state and turns off 






the indicator. In the by-pass state, the 
indicator remains lit if controller power 
is turned off. 


HiGH TEMP 


Indicator 


Lights when controller temperature 






exceeds 110 degrees Fahrenheit. The 
indicator remains lit while an over 
temperature condition exists, even if 
controller pov/er is off. 


MANUAL 


Push-button 


When depressed, resets the entry marker 


RELEASE 


switch 


at each Display/Entry Station and clears 
all controller circuitry except data stor- 
age delay lines. Releasing the switch 
allows equipment operation to continue. 


CONNECT 


Indicator 


Lights when a message is being received 
or transmitted by the controller. 


ERROR 


Indicator 


Lights when an error is detected in an 
incoming message and turns off when the 
controller completes the error response 






message. 
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COMPOSING A MESSAGE FROM TEE KEYBOARD. 

The entry keyboard allows the operator to input data for 
communications with the data source or local printout. Assuming an 
initial power-off condition, use the following steps to make the terminal 
operational. 

(a) Depress POWER ON (figure 2-1). 

(d) Rotate Display Station OFF/ON switch to ON position 
(figure 2-2). 




ON/OFF 
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Figure 2-2. Display Station 
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Figure 2-3. Basic Keyboard 
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Figure 2-4. Edit Keyboard 
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o 
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o 

O- 

There are kk alphanumeric keys on the keyboard. Depression ^-^ 

of anyone of the keys enables the corresponding symbol to be displayed 4~\ 
at the current entry marker position; advancing the marker one symbol 

position. The keyboard is electrically interlocked so the depression ^-^ 

of two or more keys, simultaneously, results in display of only one of /Oj 
the selected symbols. The non-interlocking SHIFT keys are used to enable 

o 

selection of the upper symbol on the two-symbol keys. They have no ^~ J "' 

affect on single-symbol keys (the alphabet is in uppercase). (, J 



Should a symbol key be depressed when the entry marker references 
another symbol, the old symbol is replaced by the new selection and the 
marker advances. 



ABCDEFGH -f 




ABCDZFGH 



EDITING KEYS. 

The following group of illustrations show the affect of the 



Skip. 

The SKIP key advances the entry marker one symbol position 
without affecting data already displayed. 



ABCDEFGH -f- [sKIPyl — -> ABCDEFGH 




o 



V 






various editing keys on the display. ^^ 



o. 
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Operation 



Backspace. 

Depression of the BKBP key moves the marker one symbol position 
to the left without affecting displayed data. 



ABCDEFGH 




-> ABCDEFGH 



Line Skip. 

The marker chain is moved to the next lower line when the LIKE 
SEEP key is used. Displayed data is unaffected. 



ABCDEFGH, 
ZYXWVUTSRdP 



+ 




~> 



ABCDEFGH 
ZYXUVUTSRtfP 
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Return. 

The RETURN key inserts a carriage return symbol ( "" ) at the 
current entry marker position. All data to the right of this symbol is 
erased and the marker chain is moved to the next lower line. 



ABCDEFGH___ 
ZYXbJVUTSROP 



(return) 



ABCD" 
ZYXldVUTSRflP 
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Repeat . 

Depression of the KEPT key in conjunction with a second key 
performs a repeated action as designated by the second key. For example, 
depression of REFT and the "A" key causes repeated entry of the symbol 
"A" onto the display screen. The REFT key functions with all keys 
except the following: 

(a) PRINT - a repeated printout is performed if the keys are 

held down long enough. 

(b) SEED 

(c) CLEAR 

(d) EDIT 

(e) CLR/S CLR 



o 

o 
o 

o 



o 

© 



I ) 









Reset. 

Depression of the RESET key moves the entire marker chain to the 
top line without affecting displayed data. 



AAAAAAAAAAAAAAAAA 

BBBBBBBBBBBBBBBBB 

ccccccccccccccccc 

DDDDDDDDDDDDDDDDD 
EEEEEEEEEEEEEEEEE 
FFFFFFFFFFFF 
GGGGGG 



■f [reset j 



->- 





AAAAAAAAAAAAAAAAA 
BBBBBBBBBBBBBBBBB 

( ccccccccccccccccc 

I DDDDDDDDDDDDDDDDD 

' l EEEEEEEEEEEEEEEEE 

\ FFFFFFFFFFFF 

\ GGGGGG 
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Operation 
fj Section II 

o 

mg ar (Basic Travboard Only; 

O - ' " on riata from the raster and resets the 

ae CLEAR key erases all data rrom ™ 






o 



o 



marker chain to the top line. 



O gab and Tap Set '*"+• ^vboard Only). 



«,. End tab codes can he entered fro. - keyboard and the data source. 
O start tab codes can he entered on* * «- -a source and the operator 
^ neither enter nor ignore start tab codes. 

me TAB and TAB SET keys function similar* to the tab and tab 
set ke ys on a writer, ^ssing the TAB SET ke y enters an end tab 

„ n M +1 - nn an d advances the entry 
symtol (II ) at tne current entry marker positron 

C ; marker one symbol position. 

C Mh en tne »B key is -pressed tfce entry marker searcnes ror^ 

O to the first enl t* sym*oi an, mo.ee to tne first symbol position keyonc, 

ena or pn g e, tke searen terminates *en tke ma^er reaenes tne en, or 
O paee. Tne entry marker tnen moves to tne u^er left eorner or tne 

Jf% screen. 

o 

4fa 2-T 
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o 
o 
o 

Start tali is used in conjunction with end tab to form a memory ^-^ 
protect area and can be inserted only by the data source. All areas on jf~\ 
the display screen preceded by a start tab symbol (TT ) and terminated 
by an end tab symbol (II ) cannot be entered by the operator (see Section 
I). The data source can alter protected areas only when the information 
is preceded by an access code. A practical application of this feature 
is filling out blank forms. 

An automatic tab function occurs whenever the operator attempts 
to move the entry marker under a start tab symbol (or end tab symbol by 
backspacing); it is therefore impossible for the operator to move the 
entry marker to any position within a protected area. The data source 
may read only information displayed outside the protected areas. 



o 

o 

w 



V. 



Clear/Select Clear (Edit Keyboard Only). 

The CLR/S CLE key removes all data from the crt excluding v -^ 

protected areas and resets the marker chain to the top line. Depression i 
in conjunction with SHIFT clears all data from the crt, including protected 
areas, and resets the marker chain. 



c 



c 
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AAAAAAAAAAAAAAA 
BBBBBBHBBBBll BBB 

iiccciicccccccccc 

DDDDO DDDDDDODOO 
EEEEEEEEMEEEEEII 




S. 1! GLR 

+" 11 SCLR 



->■ 




© 
o 

© 

© 



Edit (Edit Keyboard Only). 

Depressing EDIT alone has no affect on displayed data. Depression 
in conjunction vith a symbol key displays that symbol at the existing 
entry marker position and causes the symbol previously at that position 
and all symbols to the right of that position on the same line to shift 
one position to the right. The symbol in the last position of the line 
is lost. EDIT also enables moving data vith the USE DOM, LUffi UP, 
and DEL keys. 
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AA AAA AAAA AAAAAA 
BBBBBBBBBBBBBBB 

cc ccccccc ccc ccc 

DDDDDDDDDDDDDDD 

EEEEEEEEEEEEEE 



AAAAA AAAA AAA AAA 
BBBBBBBBBBBBBBB 
MNOPliCCCCIICCCCC 
DDDDDDDDDDDDDDD 
EEEEE EE EEEEE EEE 
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Operation 



AAAAAA AAAAAAAAA 
BBBBBBBBBBBBB BB 
CCCCCCACCCCCCCC 
DDDDDDD DDDDDDDD 
EEEEEEEEEEEEEEE 




AAAAAAAAAAAAAAA 
BBBBBBBBBBBBBBB 
M L N n C C C C ]l c c c c c 
DDD DDDDDDD DDDDD 
EEEEEEEEEEEEEEE 



o 
o 
o 
o 

o 
o 



o 



\y 



r -\ 



V_y 



Line Down (Edit Keyboard Only). 

Depressing the LIME DOWN key by itself moves the entry marker 
to the corresponding symbol position on the line directly below its 
current position. If this action places it in a protected area, an 
automatic tab function is performed. 



C 

c 
c 
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AAAAAAAAAAAAAAA 
B BBBBBBBB BBB BBB 
C C CCC CCC C CCC CCC 
DDDDDDDDDDDDDDD 
EEEEEEEEEEEEEEE 



\ 



LINE 
DOWN 



AAAAAAAAAAAAAAA 
BBBBBBBBBBBBBBB 
CCCCCCCCCCCCCCC 
DDDDD DDDDDDDDD D 
EEEEE EEEEEEE EEE 



c 

O 

© 

© 

#1 



pressing the LIKE *** key ^ the EDIT key is held de- 

w,i«, on the line containing the entry marker and all 
pressed causes symbols on tne iin« 

n„ ail unprotected symbols on 
lines below it to be shifted down one Ixne. All unpr 

i„ a + Cm the line containing the 
the bottom line of the display are lost. On 

,ols to the left of the marker position are not shifted down, 
marker, symbols to tne xexu 

«ti „,™w>t<s shifted down from 
tot hlanfcs are shifted in their place. All synhcls shrft 

th. line containing the marker are replaced hy clanks. 



AAAAAAAAAAAAAAA 

BBBBBBBBBBBBBBB 

CCCCCCCCCCCCCCC 

DDDDDDDDDDDDDDD 

EEEEEEEEEEEEEEE 



EDIT 



LINE 

DOWN 



YIELDS 



AAAAAAAAAAAAAAA 

BBBBBB B B 

BBB B BBB 
CCCCCCCCC CCCCCC 
DDDDDDDDDDDDDDD 



EEEEEEEEEEEEEEE 
(E'S ARE LOST IF PAGE ENDS HERE) 
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Symbols displayed in protected areas are not shifted down, 
but are replaced by blanks in the next lower line. Symbols shifted 
into protected areas are lost. The entry marker moves down one line and 
if this places it in a protected area, an automatic tab is performed. 
The LIKE DOWN key has no effect when the marker is on the bottom line of 
the display. 



aaaaaaaaaaaaaaa 
bbbbbbhbbbb«bbb 
ilcccncccccccccc 



EDIT 



LINE 

DOWN 




YIELDS 



AAAAAAAAAAAAAAA 
B B B B B IlBBBBII 
»CCCIiB____BBB 

ccc ccccccc 

ddddodddIeeeeeii 



EEEEEEEE 
(E's ARE LOST IF PACE ENDS HERE) 



Line Up (Edit Keyboard Only). 

: Depressing the LIME UP key by itself moves the entry -marker 
to the corresponding position in the line above its current position. 
If this action places it in a protected area, an automatic tab moves 
the entry marker outside the protected area. 



o 

o 
o 
o 



o 

o 
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AAAAAAAAAAAAAAA 
BBBBBBBBBBBB BBB 
CCCCCCCCCCCCCCC 
DDDDDDDDDDDDDDD 



LINE 
UP 





AAAAAAAAAAAAAAA 
BBBBBBBBBBBBBBB 
CCCCCCCCCCCCCCC 

DDDDDDDDDDDDDDD 

EEEEEEEEEEEEEEE 



Operating the LIME UP key with the EDIT key depressed causes 
symbols on the line containing the entry marker and all lines -below 
it to he shifted up one line. All unprotected symbols to the right of 
the marker position on the line shifted into are erased. On the line 
originally containing the marker, symbols to the left of the marker are 
not shifted up and are lost. 



AAAAAAAAAAAAAAA 
BBBBBBBBBBBBBBB 
CCCCCCCCCCCCCCC 
DDDDDDDDDDDDDDD 
EEEEEEEEEEEEEEE 



EDIT 



LINE 
UP 



YIELDS 



AAAAAAAAAAAAAAA 
BBBBBBBBCCCCCCC 
DDDDDDDDDDDDDDD 
EEEEEEEEEEE EEEE 
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Symbols displayed in protected areas are not shifted up, but 
are replaced by blanks in the next upper line. Symbols shifted into 
protected areas are lost. The marker moves up one line and if this 
places it in a protected area, an automatic tab is performed. The LIKE 
UP key has no effect if the marker is on the top line of the display. 



A A A A A A A A A A A A AAA 

BBBBBBBBHBBBH BB 

liccciicccccccccc 

DDDDOODDDDDODDD 
ilEEEEEU EEEEEEEE 



EDIT 



+ 



LINE 
UP 



YIELDS 



AAAAAAAAAAAAAAA 
BBBBBBCCliCCCIICC 
liCCCIIDDODDDDDDD 
EEEEEEEE 
7l E E E E E II 



Line Clear (Edit Keyboard Only). 

Depressing the LIKE CLR key erases all unprotected data dis- 
played between the entry marker and the end of the line. Areas protected 
by start and end tab symbols remain unaffected. 



o 
o 
o 
o 
o 
o 

u 



w 



o 






Delete (Edit Keyboard Only). 

The DEL key by itself has no effect on the display. Operation 
of the DEL key while the EDIT key is depressed erases the symbol at the 
current entry marker position. All symbols to the right on the same 
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line shift left one symbol position and a space is entered in the last 
symbol position on the line. If a start tab symbol is displayed on the 
line between the entry marker and the right margin, it terminates the 
left shift. The start tab symbol and all symbols to the right are 
unaffected and a space is inserted in the symbol position immediately 
to the left of the start tab symbol. The entry marker does not advance. 

Example 1: Without Start Tab 



AAAAAAAAAAAAAAA 
BBBBBBBBBBBBBBB 
ABCOEFGHjJ Sty £19 
DDDDDDDDDDDDDDD 
EEEEE.EEEEEEEEEE 



EDIT 



+ 



DEL 



YIELDS 



AAAAAAAAAAAAAAA 
BBBBBB B BB BBC BBB 
ABCDEF6 N KLMMO_. 
DDDDDDDDDDDDDDD 
EEEEEEEEEEEEEEE 



Example 2: With Start Tab 



AAAAAAAAAAAAAAA 
BBBBBBBBBBBBBBB 
ABCDEFGHJ.fKL.UNO 
DDDDDDDDDDDDDDD 
EEEEEEEEEEEEEEE 



EDIT 



DEL 



YIELDS 



AAAAAAAAAAAAAAA 
BBBBBBBBBBBBBBB 
ABCDEFG I |KL«N0 
DDDDDDDD DD DDDD D 
EEEEEEEEEEEEEEE 



© 
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SEECIAL KEYS. w 

The two rows of keys on the upper portion of the edit keyboard ff~\ 

can be used to meet unique software requirements. The lower row consists 

of "function" keys while the upper keys are called "status" switches. 



Status Switches. 



821^2900 ■ 2-16 
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Function Keys. 

Any one of the 10 function keys places a unique symbol on the \-J 
display screen at the current entry marker position, and the marker f~j 

advances to the next unprotected symbol position. Depressing function 
key F0 displays a plus sign with an overline (+), and Fl through F9 ^ 

display the letters A through I, respectively. Each of these is also 
displayed with an overline. 



v.^ - 



The four status switches are alternate-action, noninterlocking 
pushbuttons. The data source may read the setting of these switches at 
any time and interpret them in any manner desired. Each switch should 
be assigned a meaning independent of the others. This prevents the data 
source from receiving misleading information if the switches are read 
"while the operator is changing their positions. ^J. 

v 4_y' 



v..v 






C 



f> 



© 

© 

© 



© 



Section II 



3290 Operation 



TRANSMISSION CONTROL KEYS. 

The remaining group of keys are classified as transmission 
\J control keys. They aid in determining output activity. 

Transmission to Data Source. 
^Y ~~~ ~ * ' "" ' 
Cv At some point during the formation of a message, the operator 

{*) should determine how much of the displayed message is to be transmitted. 

A "start of text" (STX) key permits .. the operator to maneuver the starting 

^ point. Use the following steps if a partial message is to be formed. 

f\ (a) Move the entry marker one symbol position to the left of 

1 the desired starting point. 

\>: ( b ) Depress the STX key. This inserts the associated symbol 

(am) above the entry marker, and the marker is advanced. 

Any other STX symbol on the page will be erased. 

%J (c) The STX symbol will be the first symbol read. 

© 

© 

© 
© 

© 

© 
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AAA A AAA A AAA AAA 
BBBBBBBBBBBBII BB 
llCCC IICwCC CCC CCC 
DDDDD DD D DD DDDD D 
"EEEEEEEEEEEEEE 



o 
o 
o 

o 



The SEND key is used to terminate the message and request the 
data source to read the displayed information. In addition, it locks out 
the keyboard (the LOCKOUT indicator will light ); preventing any further 
key depressions until the message is read and a correct reply received. 
The MANUAL RELEASE button on the controller will release the keyboard 
without affecting the display. 

(a) Move entry marker one symbol position to the right of the 
last symbol in the message. 

(b) Depress SEND key. An "end of " symbol ( A ) will be 
displayed above the entry marker, and the marker chain will 
be reset. When reset, the entry marker will reference the 
STX symbol (if one exists) or the symbol in the upper left 
corner of the raster (if no STX symbol is present). 



H...V 



"K,^ 
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Operation 



AAAAAAAAAAAAAAA 
B BBBBBB- B BBB BBB 

ccccccccccccccc 

DDDDDODDDDDDBDD 
EEEEEEEEEEEE_ 



+ 




When the data source begins to read the displayed information, 
the CONNECT indicator on the controller lights. This indicator is ill- 
uminated whenever the terminal is transmitting or receiving information. 
As the read operation progresses, the entry marker continually advances. 
Upon completion of the read, it is displayed one symbol position to the 
right of the end of text symbol. The keyboard, however, remains locked 
out while the terminal awaits a reply from the data source. 

Local Printout. 



The operator has the option of locally printing displayed 

information rather than transmitting to the data source if a typewriter 

is associated with the Display/Entry Station. In this instance, the STX 

key is of no value since printout begins with the symbol in the upper 

pn»v+ 

left corner of the raster. The end of symbol ( ) in this case is 
inserted by the PEINT key. 



PRESET 



© 
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(a) Move the marker one symbol position to the right of the 
last character to be printed. 

(b) Depress PRIM?. The keyboard is locked out (LOCKOUT will 
light) and the marker chain reset to the top line in the 
raster after the end of symbol ( ) is displayed. 

(c) All data up to the end of symbol will be printed 
(end of is not printed). 



AAAAAAAAAAAAAAA 

BBBDBBDDEBBBGBB 

ccccccccccccccc 

DDDDDDDDDDDDDDD 
EEEEE EE EEEEE__ 



+ 




aaaaaaaaaaaaaaa 
bbbbbbbbbbbbbbd 
ccccccccccccccc 
ddddddddddddddd 
eeeeeeeeeeee' 



All symbols are typed exactly as they are displayed, with the 



exception of end of ' and start of text symbols. 

AAA A A is printed as AAA2A 

AAA*A is printed as AM 

AAAMA is printed as AMJA 

AAA-A is printed as AAAKA 



o 
o 
o 
o 
o 
o 
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After transfer to typewriter module has been completed, the 
keyboard is released to the operator. The display remains, however, and 
\J must be cleared if another message is to be generated. 



Unattended/Attended and Alert Operation. 

\_j As long as the operator is present at the terminal, the 

UNATTENDED/ATTENDED switch should be in the ATTENDED position. Under 
normal circumstances, this means that the ALERT indicator and alarm will 

© be activated when the data source wishes to transmit data (the ALERT 
alarm can be turned off with the ALERT switch on the keyboard). This 
feature allows the operator to complete any message in progress and depress 
either PRINT or SEND. An activated SEND key will prevent an incoming 
message from destroying the one composed locally, and turns off the light 
and alarm. ERINT does not turn off the light and alarm, but the stored 

© message is protected from destruction by incoming data. 



© 

Whenever the site is to be vacated, but left operable, the 
O UNATTENDED/ATTENDED switch should be placed in the UNATTENDED position. 
This allows the data source to gain access to the terminal for output 
purposes. Receipt of an STX or El (end of text) code from the data 
source lights the UNATTENDED indicator. 

O 

o 

c 
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O 

© 

In the UNATTENDED mode, the ALEET light and alarm are disabled. 
Correct receipt of an alert message from the data source clears the display (|j|) 
screen, displays an El symbol ( ) in the upper left corner of the crt, 
and resets the entry marker. This one-character message is transmitted 
to the data source when the station is polled. The entire operation QJ) 



Lockout Indicator. 

The LOCKOUT indicator is activated whenever the keyboard is 
disabled. Under normal operating conditions, this situation occurs in 
the following instances: 

(a) Depressing the SEND key lights the LOCKOUT indicator and 
disables the keyboard with the exception of the CLEAR 
or CLR/S CLE key which is also disabled when the data 
source polls the station for a SEND key depression. This 
enables an operator to disable the send request and clear 
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simulates SEND key depression. The ATTENDED mode can be re-established ^ 
by placing the switch in the ATTENDED position. 



J 



W 









the display screen if he decides, before the station is ^\ 
polled, not to transmit the message. When the data source 
polls the station, the CLEAR or CLR/S CLE key is disabled. 
The keyboard is enabled and the LOCKOUT indicator extinguished 
following correct receipt of a write message containing 
an El or STX code from the data source. 
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(b) The keyboard is disabled and the LOCKOUT indicator lit when 
the Display/Entry Station receives a message from the data 

C; source modifying the display presentation. The keyboard 

is released and the LOCKOUT indicator extinguished following 
correct receipt of a write message containing an El or 
STX code from the data source. 

(c) When a typewriter is associated with a Display Station, 
depressing the PRINT key activates the LOCKOUT indicator 
and disables the keyboard. Following message transfer, 
the keyboard is enabled and the LOCKOUT indicator 
extinguished. 

(d) The keyboard is disabled and the LOCKOUT indicator lit 

_, when the station is in the UNATTENDED mode. 

O 

© 
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OPERATION OF THE QCTEWRITER STATION. 

This station consists of a Selectric* typewriter mounted on a 
stand containing the power supply. Basic operations are performed by 
a moving typeball, containing the repertoire, while the carriage remains 
motionless. Various other features common to most electric typewriters 
are included. However, this device is used for output only, so the 
keyboard (with the exception of the ON/OFF switch) is not functional. 
Figure 2-5 shows the typewriter controls while table 2-2 explains 
the functions. 



o 
o 




o 

o 



INTENSITY 



LEFT-RIGHT 
MARGIN 



MULTICOPY 



LINE 
SPACE 



PAPER 
RELEASE 



ON/OFF 



PAPER 
SUPPLY 




MANUAL 
PAPER 

ADVANCE 
(TWO) 



V • 

o 






Figure 2-5. Typewriter Controls 



■^Trademark of IBM 
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TABLE 2-2. TYPEWRITER STATION CONTROLS 



CONTROL 
NAME 


TYPE 


FUNCTION 


ON/O FF 


Rocker 
Switch 


Turns Typewriter Station power on and off . 


Keyboard 


Keys 


Not used . 


Manual Paper 


Knobs 


Advances paper through the carriage assembly. 


Advance 






Line Space 


Lever 


Selects single or double spacing. 


Left-Right 
Margin 


Sliding 
Tabs 


Determine the left and right typing margins. 


Intensity 


Lever 


Adjust the striking force of the typing element. 


Multicopy 


Lever 


Provides even printing for carbon copy typing. 


Low Paper 
Switch 




Automatically removes power to the typewriter 
when the paper handler is out of paper. 


Low Paper 


Push- 


Illuminates when the paper handler is out of paper. 


Indicator- 
Switch 


Button 


When the paper handler is refilled, depressing 
the switch turns off the indicator and enables 
typewriter power. 



o 
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A paper handler is provided to perform the stacking and storing 
chores required with the use of continuous -strip paper. The paper is 
stored in the bottom tray and is threaded through the slot to feed the 
tractor assembly. in the typewriter. The typewriter processes the paper 
and stacks it in the upper tray. The paper passes over a pressure-type 
switch, located on the handler, which halts printout when the paper has 
run out. Figure 2-C shows the handler. 

All that is really required to make the station operational is 
(l) ensure there is paper threaded, and (2) depress the ON/OFF rocker 
switch on the typewriter keyboard to the ON position. 



o 
o 
o 
o 



G 







Figure 2-6. Paper Handler 
' / 
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© 

^J) The 3290-4 (Edit) Multistation Terminal is designed for opera- 

C^ tion with the 3000 series of computers and associated data channels. 

Communications between the terminal Equipment Controller and data chan- 
cy nel is via data cable and data is passed in parallel. 
C h SIGNAL LINES . 

Communications between controller and data channel consists of 
three types of signals: Command signals which are issued to the con- 
troller by the data source directing that certain operations be performed, 
Control signals which are issued by either data source or controller to 
each other that indicate that certain conditions exist or that certain 
operations have been performed, and Information signals which pass the 
actual data and the status of the terminal (figure 3-1). 
COMMAND SIGNALS. 

Command signals issued by the data channel to the terminal are: 
the Connect signal, Function signal, Data signal, Read signal, Write 
signal, Suppress Assembly/Disassembly signal, Negate BCD Conversion sig- 
nal, and the Master Clear signal. 
Connect" Signal. 

The Equipment Controller receives a Connect signal when the 
data source wishes the terminal to interpret the code on the Data Lines 
as a Connect Word. The controller connects only if power is on, parity 
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W«lT6. 
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MftSTE R O-EflK 






PI5PL.AY 
OoiJtrolj.ei^ 



reply 



REJECT 



END OP RECORD 






Status uwes Cjz^ 



tKJTEftRfPT i-f>JES C8) 



•*3~ 



FftRlTY E£KoF. 



L 



Figure 3-1. Communications Lines Between Data Channel 
and Terminal Equipment Controller, 
is correct, and the most significant 3 bits (2,2, and 2 ) of the 
connect code match the number setting of the EQUIP SELECT switch on the 
interface module. If a parity error exists on the connect code, the 
controller does not respond but the ERROR indicator on the controller 
external switch indicator panel lights on all Equipment Controllers 
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associated with that communications channel. After a delay of 100 micro- 
seconds, the data channel generates its own internal Reject signal. 

Once a controller connects to the computer, it remains con- 
nected until the data source initiates a disconnect. A connect code with 
the upper 3 bits not matching the controller Equipment Select switch 
setting, a Master Clear signal, or a release function code performs a 
disconnect. 

Function Signal. 

The Function signal is a command by the data source for the 
controller to interpret the word on the Data Ljnes as a function code. 
If the controller is connected to the data channel and can execute 
the function at the time it receives the Function signal ? it initiates 
the function and returns the Reply signal. If the controller cannot 
perform the function, it returns a Reject signal. The Function signal 
and 12 bit function word drop when a Reply or Reject signal returns. 
If a Reply or Reject signal does not return within a 100 microseconds, 
the computer generates it own internal reject. If parity error exists 
on the function code, the controller does not perform the function but 
returns a Parity Error signal and the ERROR indicator on the controller 
panel lights. 

Once the controller accepts a function code, all other function 
codes are locked out until it acts on the first one. The controller does 
not stack up the function ocdes; it returns a Reply or Reject within 5 
microseconds. 

Read Signal. 



The Equipment Controller interprets a Read signal as a command 
to begin reading data from a station memory. 

Write Signal. 



The Equipment Controller interprets a Write signal as a command 
to begin writing data in a specified station memory. 
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Data Signal. /"\ 

The computer sends a Data signal to the controller for each 
12 -bit data word during read or write operations. When the controller 
transmits a Reply (or End Of Record) signal, the Data signal drops. 

During a read operation, the Data signal indicates the computer 
is ready to accept a 12-bit data word from the controller. During 
a write operation, the Data signal indicates the computer has placed ^ 

a 12-bit data word on the data lines. 
Suppress Assembly/Disassembly Signal. 

During a read operation, the Suppress Assembly/Disassembly 
signal forces the controller to assemble 0's in bits 6 through 11 of 
12 bit byte. In a write operation, bits 6 through 11 are not used 
when the Suppress Assembly /Dissassembly signal is enabled. The signal 
has no effect on the address word during a read operation initiated by 
an interrupt. 
Negate BCD Conversion Signal. 

Information from the computer is in either internal or external 
binary coded decimal (BCD) form. When the data channel sends a Negate O 

BCD Conversion signal to the controller, communication takes place using ,^ 
external BCD codes.. When the Negate BCD Conversion signal drops, comm- 
unication takes place using internal codes. 
Master Clear Signal* (f " y 

A Master Clear Signal sent from the computer returns the 
Equipment Controller to its initial condition and starts the polling 
operation if a poller is included. 
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CONTROL SIGNALS. 

Control signals used between data channel and controller are: 
Channel Busy, Reply, Reject, End of Record, '^Interrupt, and Parity Error. 

Channel Busy Signal. 

The Equipment Controller receives a Channel Busy signal when 
the computer communications channel is active during a read or write 
operation. 
Reply Signal. 

The controller transmits a Reply signal in response to the 
following: 

a) A connect code with no parity error when the equipment 
select code matches the number selected by the EQUIP SELECT switch, 
status is ready, and the controller is not busy. The station select 

code must reference an existing station except in response to an interrupt 
when the code may be 0000. 

b) A function word with no parity error provided the controller 
can perform the specified function at the time it receives the Function 
signal. 

c) A write* operation after the controller samples the 
data lines in response to a Data signal. 

d) A read operation when the controller has a word on 
the Data lines in response to a Bata signal. The End of Record signal 
is an exception to this condition. 

The Reply signal drops when the Connect, Function, and Data signals drop. 
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Reject Signal . 

The controller transmits a Reject signal in response to the 
following: 

a) A connect code (with no parity error) specifying a non- 
existent or busy station. 
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b) A function code (with no parity error) specifying an /i"~n 

illegal function. 






c) A function code (with no parity error) which coannot 
be performed within 5 microseconds after receipt of the Function signal. ^"~\ 

d) An alert function to a poller that had its alert request 
status cleared. 

End Of Record Signal* 

The Equipment Controller transmits an-jEnd of Record signal 
(instead of a Reply signal) in response to the next Data signal following V_x 

transmission of an end of message code or a local station status word. /^~^ 

i 

The End of Record signal drops when the Data signal drops. If the Read 
signal drops before the read operation completes, the controller does \j? 

not transmit the End of Record signal. /0\ 

Interrupt Signal. 

Each Equipment Controller attached to a given data channel is 
assigned to one of eight separate interrupt lines selected by the 
equipment select switch. The Interrupt signal indicates to the computer 
that a predetermined condition has been reached. The interrupting con- 
dition can be determined by a program sampling the status lines following 
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transmission of an Interrupt signal if the controller is connected. 

The interrupt drops upon receipt of a master clear, select function 

code, release function code, or clear function code for that particular 

interrupt. 

Parity Error Signal. 

The controller transmits a Parity Error signal when a parity 
error exists on a function ^ode or a write operation. A Parity Error 
f^) signal is not generated for a parity error occurring on a connect code 
or a read operation. During a write operation, a parity error on one 
word of a 12-bit byte results in display of both words as parity error 
symbdls when the Suppres Assembly/Disassembly signal is disabled. 



INFORMATION SIGNALS. 

Information signals exchanged between computer and terminal 
are; data signals passed in parallel over twelve lines, the parity bit 
signal accompanying each data word, and the status signals, passed in 
^\ parallel over 12 lines. 

Data Lines. 



During a read operation (input to the computer), the 12 data 
lines carry data, 12 bits at a time, from the controller to the com- 
puter. During a write operation (output from the computer), the lines 
carry data from the computer to the controller. The data lines also 
transmit 12-bit connect and function codes associated with Connect and 
Function signals. 
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The computer transmits the connect code to the controller over 
the 12 data lines along with a connect signal. The controller interprets 
the connect code as follows: 
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Parity Bit Signal. 

A parity bit accompanies each 12 bits of data, connect code, 
and function code transmitted between the computer and the controller. 
Odd parity is used, i.e., the total number of l's transmitted is always 
an odd number. 
Status Signal Lines. 

Following a connect operation, the controller places information \^J 
on the status lines to indicate its operating conditions to the com- /{~\ 

puter. Display subsystem status remains enabled to the ocmputer until 
the controller is disconnected. The 'computer may sample the status lines '\^J 
at any time. s~\ 



COMMAND AND CONTROL CODES. " i ~ y 



r 



Controller command and control codes include connect, function, 
and status codes. The connect code is used in addressing the display ( 

subsystem. Function codes, with the exception of reset, reset clear, 
alert, read station status, and release, set up and remove interrupt 

conditions in the controller. Status codes indicate the conditions (I ' 

existing at the Equipment Controller. Following is a description of the 
connect code, function code, and status line assignments. 
CONNECT CODE. 
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ST* T lod 
SELECT 



Bits 9 through 11 designate the number setting of the controller equipment 
selector switch. The station select portion of the connect code allows 
selection of a station connection to a station that caused an interrupt. 
Bits 4 through 8 are not interpreted. 

FUNCTION CODES. 

The data source transmits the 12 bit function code over the 
12 data lines along with a Function signal on the function line. Table 
3-1 lists and describes the controller function codes. 

Table 3-1. Controller Function Codes. 



CODE 


TITLE 


OPERATION 


0000 


Release 


Disconnects the subsystem from the 
channel, clears all Interrupt selec- 
tions, and clears the Parity Error 
signal • 


0010 


Reset 


Positions the entry marker on the 
selected Display Station to the first 
symbol position of the page • The 
Display Station indicates busy status 
for 20 to 40 milliseconds after receipt 
of the function . 


0011 

■ . 


Reset- CI ear 

- 


Positions the entry marker on the 
selected Display Station to the first 
symbol position of the page and clears 
the memory of the selected Display or 
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Table 3-1. Controller Function Codes (Cont). 



CODE 



TITLE 



OPERATION 



0012 



0013 

0014 
0015 



Clear Send 
Request 



Read Station 
Status 



Typewriter Station. The station indi- 
cates busy status for 20 to 40 milli- 
seconds • 

Clears the send request causing the 
present station interrupt, but allows 
the station keyboard to remain locked 
out and the send request status to 
remain active until that station has 
been read by the computer . 

Reserved • 

Reserved . 

Allows a one-word read (without 
resetting the selected station's entry 
marker) to check station status and 
the keyboard status switches- Response 
words to 0015 are in the following 
format. A release function or End of 
Record signal after the one-word read 
clears the 0015 function. 




KEYBOARD 
<*r 3 ?> ' 





Siwn o k: ft vai u ft£ iS 

SEND REQv'EST 

Display Station Response 

St 4» 3 



\ 






SfftTlotf ftVAlt,ftSt.£. 
CPower, on) 



Typewriter Station Response 
* Indicated in controller status bits. 
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Table 3-1. Controller Function Codes (Cont). 



CODE 



0020 



0021 



0022 











r 


0023 


t 


0024 


a 

^jp 




#>i 
^ j 


0025 




0026 


© 
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TITLE 



Enable Interrupt 
for Ready and 
Not Busy 

Clear Interrupt 
for Ready and 
Not Busy 

Enable Interrupt 
on End of 
Operation 



Clear Interrupt on 
End of Operation 

Enable Alert 
Interrupt 



Clear Alert 
Interrupt 

Enable Station 
Interrupt 



OPERATION 



Allows generation of an interrupt 
when a typewriter operation is com- 
plete. Rese lection removes a previous 
interrupt . 

Removes the 0020 interrupt and enable . 



Allows generation of an interrupt 
when a read, write, or a reset or 
reset-clear operation is complete by 
the selected station. Reselection 
removes the previous interrupt and 
enable* 

Removes the 0022 interrupt and enable 



Enables generation of an interrupt 
upon completion of an alert message 
by a poller. Reselection removes the 
previous interrupt and enable . 

Removes the 0024 interrupt and enable 



Enables generation of an interrupt If 
a SEND key at a local Display Station 
is depressed or a Typewriter Station 
has completed a computer-initiated 
printout. Reselection removes an 
interrupt resulting from a previous 
selection if a read or write operation 
was performed on the interrupting 
station prior to reselection. Function 
0012 removes the interrupt condition 
on the selected station. Stacking of 
station interrupts is possible • If more 
than one station has a SEND key 
depressed, another interrupt occurs 
immediately after reselection. 
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Table 3-1. Controller Function Codes (Cont). 



CODE 


TITLE 


OPERATION 


0027 


Clear 


Station 


Removes 0026 interrupt and enable- 




Interrupt 




lxxxxxxxoon 


Alert 




Sends an Alert signal to the connected 


(Binary) 






station. If the connected station is a 
poller, bits 4 through 7 indicate the 
remote station and bits 8 through 10 








indicate the remote site to be alerted- 








If not a poller, bits 4 through 10 are 
ignored • " 
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Alert Code Format 
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STATUS CODES, 

Twelve status lines indicate subsystem operating conditions 
to the computer. The computer may sample these lines at any time. 
Table 3-2 identifies status conditions, lines, and octal code char- 
acteristics of the Equipment Controller. The computer may sample any 
single staus line or group of lines. 

All conditions listed in table 3-2 except send request and 
print request are general status conditions, i.e., the computer connects 
only to the controller and any existing station before sampling status. 
Lines 0, 2,. 3, A, 5, and 10 are on a per station basis, i.e., a 
specific station must be addressed before sampling status. 
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Table 3-2. Controller Status Conditions. 



STATUS 
LINE 



OCTAL 

CODE 



XXXI 



XXX2 



XXX4 



XXIX 



XX2X 



XX4X 



CONDITION 



Ready 



Busy 



Send Request 



Print Request 



Poll Message 
Error 



Alert 
Request 



PD 82142900 



OPERATION 



Power on in the controller indicates ready 
status. Ready status also Is indicated when 
the selected station exists and is not perform- 
ing a print operation. 

The controller indicates busy status for the 
following conditions: 

1) Channel Busy and Write signals are 
enabled.. 

2) Channel Busy and Read signals are 
enabled. 

3) During a reset function. 

4) During a reset-clear function. 

5) When the connected station is busy- 

Indicates the SEND key has been depressed 
at a Display Station. Also indicates a Type- 
writer Station has completed a cornputer- 
initiafed printout or cannot initiate a print- 
out because that station has gone not ready 
after write message receipt but before print- 
out initiation. 

Indicates the PRINT key was actuated at the 
connected Display Station and data transfer 
is not complete. 

Indicates the connected poller has been 
unable to receive an expected response to 
a poll message in three tries. 

Indicates the connected poller is ready to 
process an alert function from the channel 
and that the previous alert has been 
processed. 



3-13 



Season III 3290 Programming 

Table 3^2. Controller Status Conditions (Cont). 



STATUS 
LINE 



OCTAL 
CODE 



CONDITION 



OPERATION 



xixx 



X2XX 



X4XX 



Station 
Interrupt 



Ready and 
not Busy 
Interrupt 

End of 
Operation 



9 

10 

11 



1XXX 
2XXX 



Alert 
Interrupt 

Poller Error 



Indicates a staiion interrupt is present due 
to actuation of one or more SEND keys at 
Display Stations. Also indicates that a 
Typewriter Station has completed a computer- 
initiated printout or cannot initiate a print- 
out because that station has gone not ready 
after write message receipt, but before 
printout initiation. 

Indicates completion of printout from any 
Typewriter Station (not necessarily 
'connected). 

Indicates generaiion of an interrupt by the 
end of a read or write operation or 1 milli- 
second before the end of the reset or reset- 
clear operation at any Display Station or a 
reset-clear operation at a Typewriter 
Station. 

Indicates generation of an interrupt by a 
poller on completion of an alert message. 

Indicates an error condition exists after 
three aiiempts to write to or alert a remote 
site are unsuccessful. 

Not used (for multichannel equipment). 



COMMUNICATIONS SEQUENCES. 

Previous enables and existing conditions determine display 
subsystem and computer reaction to requested operations. To perform 
a desired operation, interrupts, connects and functions must be 
transmitted in a designated sequence. 
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INTERRUPTS . 

Interrupts permit the display subsystem to indicate to the 

computer certain preprogrammed conditions. The computer can selectively 
fy^ activate or deactivate these interrupt conditions. Four conditions 

generate an interrupt and four function codes tenable these interrupts 

to the computer. Table 3-3 lists the interrupt conditions and the 
■^ enabling and disabling functions. Refer to the specific enabling 

function code (table 3-1) for a complete description of the interrupt 

conditions. 
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Table 3-3. Controller Interrupts. 



FUNCTION CODE 



I-SAAJVIC 


ENABLE 


DISABLE 


Ready and Not Busy Interrupt 


0020 


0021 


End of Operation Interrupt 


0022 


0023 


Alert Interrupt 


0024 


0023 


Station Interrupt 


0026 


0027 



The computer must connect to a specific station before issuing any 
interrupt enable function codes. Normally, it checks controller status 
immediately following the connect. To perform a reset operation 
(function code 010) or a read or write operation and be informed when 
the operation is complete, the computer transmits function code 022 
(interrupt on end of operation) prior to the operation. 

The display subsystem sends the end of operation interrupt 
a maximum of 33 microseconds after the read or write line disables if 
the interrupt! is selected previous to a read or write opera tion. 
Until the read or write operation is complete, the display subsystem is 
PD 82142900 3-15 



status to determine what caused the interrupt. It can immediately 
perform a read operation following a connect word having a station 
address of 0000 if the interrupt is a station interrupt. A write 
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busy and status line 1 is enabled. Following a reset or reset-clear 

function, the subsystem is busy until the reset or reset-clear function 

is complete. When the function is complete, the subaytem becomes not 

busy. The Display or Typewriter Station sends the end of operation 

interrupt 1 millisecond before the reset or reset-clear is complete. 

If a read or write operation follows a reset operation , an additional 

1 to 20 millisecond delay (after sending the end of operation interrupt) /^ 

occurs before memory accepts the first word of data. 

An end of print operation can interrupt the computer if the ,| Ly 

ready and not busy interrupt is enabled. After connecting to a specific /^^ 
station and finding the station busy executing a printout, the computer 
has the option of discontinuing the printout or selecting the interrupt 
on ready and not busy condition (function code 020:). Although the 
function code is directed to a specific station, it enables a station 
interrupt from any station satisfying the ready and not busy condition. v^ 

The computer transmits function code 0026 (station interrupt /"""- 

enable) to receive data from a Display Station. Actuating the SEND 

ft -\ 

key on this station, or any other Display Station, transmits an int- \.J 






errupt. 

Upon receiving an interrupt from the display subsystem, the 
computer normally connects to the Equipment Controller and samples \^S 
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operation or other interrupt requires connecting to a specific station 
before beginning the operation. After servicing an interrupt, reselecting 
or deselecting the same interrupt (except station interrupt) clears the 
interrupt line. 



© 









CONNECT SEQUENCE. 

The connect word contains information which direets the 
controller to connect the data channel to the designated Display or 

#**) Typewriter Station. Bits 9 through 11, the equipment select code, des- 

ignate the equipment number which may be chosen on the EQUIP SELECT 
switch; Bits through 3 (the station address code) select the specific 

f\ Display or Typewriter Station with which the computer is to communicate. 

I A station address of 0001 through 1100 binary designates one of the 

^"^ twelve correspondingly numbered Display or Typewriter Stations. A 

station address of 0000 binary indicates that the computer requests a 
check of status conditions or requests to communicate with the station 
causing an interrupt. Absence of an interrupt prevents station con- 
nection. 

Figure 3-2 shows the sequence of events upon receipt of a 
Connect signal. If the Equipment Controller is in a ready state, it 

^% checks parity on the Connect signal. A parity error at this time ill- 

uminates the ERROR indicator and the controller disconnects. Assuming 
parity is correct, the equipment select switch setting is compared to 

f% the equipment select code. If they are BQt equal, a disconnect is per- 

formed in about 1 micrsecond, An exact comparison enables the status 
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Figure 3-2. Connect Sequence. 

lines. After comparing the equipment select code, the controller ex- 
amines the station address code for the address of an existing Display 
or Typewriter Station. If the station is non-existent or busy, after 
2 microseconds the controller sends a Reject signal to the computer. If 
the Display or Typewriter Station exists and is not busy, the controller 
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responds with a Reply signal in approximately 2 microseconds. 

When the station address portion of the connect word contains 
all 0's and a station interrupt is not pending, the controller returns 
a Reject signal to the data source. If, however, a station interrupt 
does exist, the controller responds with a Reply signal and the interr- 
upting station connects. The computer then reads at least the station 

word and normally continues reading all of the station's data. If a 
ready and not busy, alert, or end of operation interrupt exists, the 

computer connects to the Equipment Controller for reading controller 

status only — -no read or write operation is performed. 

FUNCTION SEQUENCE. 

Once connected, the Equipment Controller is ready to perform 
any function requested by the computer in addition to a read or write 
operation. Figure 3-3 shows the sequence of events upon receipt of a 
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Figure 3-3. Function Sequence 



v.... 



READ/WRITE OPERATIONS. 

Read or write operations to or from a local Display Station 
may be performed any time at computer discretion after checking status. 
The computer- initiated action takes priority over the operation. Ini- 
tiation of a read or write operation during operator keyboard message 
composition locks out the keyboard and computer operation takes over. 
A read or write operation to a Display Station performing a printout 
results in printout termination and performance of the read or write 
operation at the specified Display Station. 
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^*^j The Equipment Controller allows the computer to enable an 

interrupt on an end or print condition. Following connection to a 

© 

^"^ specific station and status sampling, the controller enables print 
f\ request status (line 3) if the station requests a print operation. 

Not ready status indicates that the station has a print request 
active. Using function code 020 octal, the computer may enable the 

C select interrupt on ready and not busy condition. Upon completion 

Cof printout, the controller sends an interrupt to the computer and 
] .■■■■■-.. 

activates status line 7 (ready and not busy interrupt). The 020 

m^:) function code enables interrupt generation when any Typewriter Station 

completes printout. 

SEND key actuation or programmed instructions from the com- 
puter initiate read operations. Only the computer initiates write 
operations. A description of read and write operations follows. 
Read Initiated by a Requesting Station. 

£\ The definition of a requesting station is a Display Station 

at which a SEND key has been depressed or a Typewriter Station which 
has completed a data source initiated printout. The requesting Display 

■ T! Station inserts the end of message symbol ( ^ ) at the entry marker 

position and moves the entry marker to the upper left corner or to the 
STX symbol (•). The requesting Typewriter Station generates an E3 

■1 code. If the computer has enabled function code 026, it receives a 

station interrupt. The computer responds to the interrupt with a con- 

o 

^^ nect code containing a station address of 0000 binary. The controller 
^\ then connects to the requesting station in scanning sequence, and 
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activates the status lines (this could take up to 30 usee). The computer must 

initiate a read operation to clear the send request status. If the computer does <f\ 

not perform a read operation, it receives the station interrupt again upon the next 

station interrupt enable, 



o 



The Equipment Controller sends the station word containing the number of jf\ 

the scanner selected requesting station in response to the first Data signal during a 
station interrupt-initiated read operation. Successive words after the station word (J^) 

contain data stored in the delay line starting at the entry marker position. 

The computer receives the end of message code in a data word. If the end 
of message code Is in the upper half of the 12-bit data word, the lower half of (^) 

the word contains all zeros. In response to the next Data signal following an end 
of message code, the controller sends an End-of-Record signal accompanied by an '>^J 

all zero data word instead of the Reply signal. The read operation terminates ^..^ 

when the Read signal disables for more than 2 microseconds. Data may be read, 
therefore, beyond the end of message code if the Read signal remains enabled. 



v.y 
\> 

■ f> 

Figure 3-4. Simplified Read Timing. ^^ 
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Read Initiated by a Computer. 

The computer may initiate a read operation at any time the 
connected local Dispaly Station is not busy. Discretion is required 
in the use of this operation since it prevents entry of data by a 
Display Station operator. After connecting, the entry marker may be 
moved to the upper left corner by the reset function or may be left 
at its current position. In response to the Read and Data signals, the 
controller sends data words along with the Reply signal. The con- 
troller does not send the station word in response to a read operation 
after a connect to a specific station. 



Write to a Display Station, 



o 
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Data may be sent to a connected Display Station at any time 
the station is not busy. After connecting and checking status, the 
computer sends data words to be written on the crt starting at the 
entry marker. A reset or reset-clear function may move the entry 
marker to the upper left corner before data writing begins. Sequen- 
tial symbols in data words appear from left to right and from top to 
bottom on the crt. After the last symbol is written in the lower 
right corner, the entry marker moves to the upper left corner and data 

writing may continue with the later data replacing data written earlier 
Figure 3-5 shows simplified write operation timing. 

write Bjiigiiii 



WlTiT pw*; 



'Ti*ii« i a I*,* 1 1* ' i ' * ' 



c data liiliiiiiij 



■ 



END OF WRITE OPERATION 



■ 



•L*la^>'.\£ilimJ 



REPLY 

Figure 3-5. Simplified Write Timing. 
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Write Operation to a Typewriter. 

A write message to a Typewriter Station must end with an^'end 
of print code (E2). The write should be preceded by a reset clear func- 
tion to clear any data that may be in the typewriter memory. The write 
message should not be more than one display page of data or data is 
written over and the original data is lost. Upon receipt of the E2 
code and dropping of the write line, printout begins and the station 
becomes busy. At printput completion, the station sends a ready and not 
busy interrupt or a station interrupt if the computer has enabled the 
respective interrupt. The station interrupt read message contains the 

f 

station; word plus an E3 code. If the read line does not drop after 
the E3 code, spaces are received in the data words. A parity error 
during the write prevents printout and sending of a station interrupt. 



o 
o 

o 

■O 



xJ 

[ 1 



/fT'~^ 



V 



; 



V^ 



DATA TRANSFER. 

The controller sends and receives data on the data lines in 



12-bit bytes 6-bit codes in the format shown in figure 3-6. 

\± ,„„__., ^,.J * ' ° 

do P E- 1 




// 



y. ■'/// 'ssy/ y /s///- 

r '// ,■' yy 



c tr 






(Lode. 



, y /Ss .- 



Si/PP.f.'£S5 
IW A-2.T/VE. 



/!-cn\'£. 



Figure 3-6. Data Word Format. 
The input/output register in the controller handles packing 
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■ 3 and unpacking chores for read and write operations. The most sig- 
— , nificant 6 bits of the data are always filled or emptied first. This 

means that the upper register is always first to fill or empty. If the 
Ml) • computer enables the Suppress Assembly/Disassembly line, the upper reg- 

ister is disabled or locked out of the operation for the duration of the 
signal. The lower register, which handles the least significant 6 bits, 
is unaffected; therefore, data transmission takes place in the form 
of one 6-bit word at a time. 

Each 6 bits may contain one symbol code. Symbols display 
from left to right as they are received. Delay- line memory character- 
istics limit the data transfer rate to 25,000 12 bit words per second 
if the Suppress Assembly/Disassembly signal is inactive or to 50,000 
6-bit words per second if the Suppress Assembly/Disassembly signal is 
active. 

The time required for symbol transfer by the memory is 16.8 
■T; microseconds. Memory cycle time is 20 milliseconds. During a read or 
write operation, successive data bytes must follow within 33.6 micro- 
seconds if the Suppress Assembly/Disassembly signal is inactive or 16.8 
microseconds if the Suppress Assembly/Disassembly signal is active. If 
successive data bytes do not follow within the specified time, a 20 
millisecond delay occurs between bytes due to delay-line latency 
characteristics . 






4% 
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SYMBOL CODES. 



■ J Codes 040 through 137 enable the 62 symbols, space and escape. 

Table 3-4 lists the external and internal BCD codes for the symbol 
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repertoire. Although controller internal circuitry uses 7 bits, the 
2 6 bit drops at the interface. Incoming and outgoing data, therefore, 

is in the form of 6-bit codes. 

Table 3-4. Symbol Repertoire. 



CODE 


SYMBOL DISPLAYED 
OR PRfNTED 


CODE 




SYMBOL DISPLAYED 


EXTERNAL 


INTERNAL 


EXTERNAL 


INTERNAL 


OR PRINTED 


4p 


40 


- 


(minus) 


00 . 


12 


: 


(col Op) 


41 


41 


J 




Ql 


01 


i 




42 


42 


K 




02 


02 


2 




43 


43 


L 




03 


03 


3 




44 


44 


M 




04 


04 


4 




4 5 


45 


N 




05 


05 


5 




46 


46 


O 




06 


06 


6 




, ; 47 

| 


47 


P 


' 


07 


07 


7 




- 50 


50 


Q 




10 


10 


8 




51 


51 


R 




11 


11 


9 




52 


52 


V 


(logical OR) 


12 


00 







53 


53 


$• 


(dollar sign) 


13 


13 


= 


(equal) 


54 


54 


* 


(asterisk) 


14 


14 


f 


(not equal to) 


55 


55 


t 




15 


15 


< 


(less than or equal to) 


56 


56 


1 




16 


16 


% 


(per cent) 


57 


57 


> 


(greater than) 


17 


17 


c 


(left bracket) 


60 


20 


+ 


(plus sign) 


20 


60 




SPACE 


61 


21 


A 




21 


61 . 


/ 


(diagonal) 


62 


22 


B 




22 


62 


s 




63 


23 


C 




23 


63 


T 




64 


24 


D 




24 


64 


U 


• 


65 


25 


E 




25 


65 


V 




66 


26 


F 




26 


66 


w 




67 


27 


G 




27 


67 


X 




70 


30 


H 




30 


70 


Y 




71 


31 


I 




31 


71 


Z 




72 


32 


< 


(less than) 


32 


72 


: 


(right bracket) 


- ' * ■ 


33 


. 


- (period) 


33 


73 


/ 


(comma) 


74 


34 


) 


(right parenthesis) 


34 


74 


( 


(left parenthesis) 


75 


35 


> 


(greater than or equal to) 


35 


75 ' 


p* 




76 


36 




ESCAPE to control 


36 


76 


3 


(identical to) 


77 


37 


/ 


(semicolon) 

3-: 


37 


77 


A 


• (logical ANL?) 
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STATION CONTROL CODES. 

Station control codes are in the same octal group (040 through 
137) as the symbol repertoire. 

As in symbol codes, the 2 bit drops at the interface when 



code origination is by the display subsystem. To designate a station 
\J> control function, the code must be preceded by an escape code. The 

single code following the escape code initiates the function defined 
in table 3-5. Escape codes are hardware generated when a station 
initiates the function. When a standard Display Station receives a ■■» 
station control code representing an edit Display station function, the 
code is converted to an overlined symbol or space. A Typewriter Station 
can detect only E codes and carriage return from the station control 
subset. 

0% 
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Table 3- 


5. Station Control Codes. 


OCTAL CODE 


CODE 


, r — , -— • — 




EXT 


INT 


NAME 


DISPLAYED 


FUNCTION 


40 


40 


E2 


i 


Can be inserted by Display Sta- 
tion PRINT key. Code denotes 
a message to a Typewriter Station 
or, when in response to a write 
message for printing, indicates 
the Typewriter Station became 
not ready after message receipt 
but before printout initiation . 


.-41 


41 


E3 


* « 


Code generated by a Typewriter 
Station upon completion of a 
printout. 


42 


42 


STX 




Denotes start of text. A dis- 
played message containing an 
STX symbol transrniis starting at 
the STX and ending at the E 
code, (see further explanation 
at end of table.) 


60 


20 


FQ- 


T 




61 


21 


Fl 


T\ 




62 


22 


F2 


¥ 




63 


23 


F3 


"C 


• 


64 


24 


F4 


v 


Determined by software 


65 


25 


F5 


r 


application 


66 


26 


F6 


"F 




67 


27 


F7 


tj 




70 


30 


F8 


TT 




71 


31 


F9 


T 




00 ' 


12 


Backspace 




Moves the entry marker back one 


- 








space. 


01 


01 


Carriage 
return 




Enters a carriage return symbol 
at the entry marker position, 
erases unprotected data on the'line 
to the right of the symbol, and 
moves 



o 
o 

o 
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Table 3-5. Station Control 


Codes (cont). 


OCTAL 
EXT 


CODE 
INT 


CODE 
NAME 


DISPLAYED 


FUNCTION 










the entry marker to the first sym- 
bol position of the next line . 


02 


02 


El 


A 


Can be inserted by Display Sta- 
tion SEND key or computer. 
Signifies the end of a display 
message on message segment' 


21 


61 


Tab 




Advances the entry marker one 
symbol position beyond the next 
end tab symbol or to the begin- 
ning of page if no end tab symbol 
is present. 


22 


62 


Line Skip 




Moves the entry marker to the 
first symbol position of the next 
line or from the last line to the 
first position of the first line. 


23 


63 


Selective 
Clear 




Clears all unprotected display 
areas and resets the entry marker. 


24 


64 


Line Clear 




Clears all unprotected data from 
the entry marker position to the 
end of the same line- 


25 


65 


Tab Protect 




Inhibits the computer from enter- 
ing or reading data from a pro- 
tected area • 


30 


70 


Start Blink 




Can be inserted only by the 
computer. Enables all symbols 
from the start blink code to the 
end of line or next space code 
to blink at a rate of approximately 
2 hertz. 


31 


71 


Skip 




Advances the entry marker one 
symbol position . 


32 


72 


Reset 




Moves the entry marker to the 
first symbol position of the first 
line. 
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Table 3-5. Station Control Codes (cont). 



OCTAL CODE 
EXT INT 



35 



36 



37 



75 



76 



77 




FUNCTION 



Engbles the computer to read from 
or write into protected areas. 

Can be inserted by Display Sta- 
tion operator or computer. Sets 
an end tab position for the TAB 
key function • It also denotes 
the right margin of a protected 
area .. 

Can be inserted only by the com- 
puter. Denotes the left margin 
of a protected area . 



The STX code defines the point at which a read message from a 
Display Station begins and may be entered from the keyboard 
or by write messages from ihe computer for a conversational mode 
of operation. Since only one STX symbol may be present on the 
display at a time, the Display Station memory must be searched 
for an existing STX code each time a new one is received. Due 
to the latency characteristics of the delay line, this takes up to 
40 milliseconds- An STX code received in a write message stores 
OS a reserved code (134.) until the v/rite message is complete- 
Dropping the Write line initiates the search. Any previous, STX 
code is erased and upon detection, the reserve code is changed 
to an STX code • On operator-initiated messages, if an STX 
code ?s present, depression of the SEND key resets the entry 
marker to the STX code - The computer reads data from and 
including the STX code until the Read line drops for more than 
200 nanoseconds- The computer may output multiple choice 
selections, one of which the operator Is to select. Each selection 
contains an El code. The operator may then make this selection, 
$nter an STX code, and the depress the SEND key- Depressing 
the SEND key immediately following an STX code enables the 
send request but inhibits storing an El code- The El code stores 
when detected in any other position. 
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POLLER. 



Thus far in this manual and in this section, the discussion has centered 
on the use of a multistation terminal working through a 3000 interface with a 
local data source or channel. However, this system may also be adapted for 
expanded use that allows other multistation terminaUj remotely located with 
respect to the data source, to make use of the local equipments for communication 
and data processing. This added feature is possible with the installation and 
use of the Buffer Data Set Adapter Kit (poller) listed in the appendix as a 
system option. In addition, through the use of this particular poller, data 
source communications through the local 3000 interface may be broadened to 
included remote sites that use the United States of America Standard Code for 
Information Interchange (USASCII) coding as well as those using external 
\J: binary coded decimal (External BCD) coding. Present poller design requires 

that all remote sites connected to the same poller use the same coding format. 



The poller is installed in place of any station driver module. Once 
installed, the computer interface treats the poller as a local station driver module 
f| of low priority. For each poller added to the terminal, eight remote sites can 

be added to the system to increase its use. Although each poller can accommodate 
16 remote sites, the 3000 data channel can address only eight sites (0-7) as 
determined by the three data bits assigned for the purpose of site addressing. 
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Poller communication with a remote site operates through most modems 
conforming to EIA Standard RS232-B using synchronous data rates not to exceed 
2400 baud. Operation is 2-wire or 4-wire half duplex. Half duplex permits 
non-simultaneous transmission and reception with the 4--wire mode providing 
a reduction in turn around time. For particulars on the installation, operation 
and maintenance of the poller, consult the Buffer Data Set Adapter Kit Hardware 
Reference/Customer Engineering Manual listed in the appendix, 

INTERFACE SIGNALS. 

Figure 3-7 shows interface signals between the modem and the poller. 
The arrows indicate signal origin. 





* 


REMOTE CONTROL 

INTERLOCK 
SEND DMA 


-- - - 




MOOF.M 




REQUEST TO SEND 






SOLA 

OR 
2018 




CLEAR TO SEND 

SERIAL CLOCK TRAMSWIiT 

RECEIVED DATA 

CARRIER OK 




POLLER 






SERIAL CLQC* RECEWE 







Figure 3-7. Poller Interface Signals 
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CJ Poll«r/*«y>d«m interface signals shown in Figure 3-7 are described in the 



following paragraphs. 



Interlock. 



%J Interlock is positive when power is applied to the poller. 



Send Data. 

Serial data to be sent from the poller to a remote site is placed on the 
Send Data line. Data bits are sent to the modem at or about the time of the 
positive transition of the Serial Clock Transmit signal. 

Request to Send. 

■ p 

Request to send becomes positive when the poller desires to transmit to 
%Jr' the modem. Dropping the Request to Send signal returns the modem to the 

O receive condition. 

© 

Clear to Send. 

© 

Signal Clear to Send is made positive by the modem in response to a 

%r Request to Send signal from the poller. The time required to produce a Clear 

4% to Send after the Request to Send signal is sent depends on the type of modem and 

the number of phone lines used. Clear to Send is made negative when the 

© 

modem's Request to Send signal drops. 

© PD82142900 3 " 33 
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Serial Clock Transmit, £\ 

Serial Clock Transmit is a symmetrical square wave sent by the poller to (f~\ 

synchronize the modem for data reception. Data is placed on the Send Data line 
at or about the time of the positive transition of the Serial Clock Transmit signal 
and is sampled at the time of negative transition. 



A positive potential at the Carrier On terminal indicates that the carrier 
is being received by the modem. A negative potential indicates that no carrier 
is being received. Carrier On changes from negative to positive within 9 



m 



Serial Clock Receive, 

Serial Clock Receive is a symmetrical square wave synchronized with the 
receiver timing circuits . Data bits on the Received Data line are sent to the 
poller on the positive transition of the Serial Clock Receive signal and are 
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Received Data. x~\ 

1 <J 

Received Data contains serial binary data which is synchronized with the 
Serial Clock Receive signal. 

Carrier On . , 






v 



/f 



lliseconds after the carrier appears at the receiver terminal . X^J 
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sampled by the poller at or near the negative transition. #~> 
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A positive potential on the Remote Control line indicates that the poller 
is ready to communicate with the modem . 

DATA SOURCE COMMUNICATIONS. 

Data Source communications with any poller are carried out similar to 
communications with any station within the controller cabinet. Any differences 
will be discussed in the pages that follow. 

CONNECT. 

The poller has a STATION ADDRESS switch as do all the stations located 
in the local controller. When connecting directly to the poller from the computer, 
the lower four bits of the connect word must contain the address code of the 
poller. See Figure 3-8. 



II 



EQUIP. 
SELECT 




A 3 



POLLER 
M)D«ESS 



Figure 3-8. Connect Word 
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During computer response to a station interrupt, the computer may connect 
to station = 00. If the poller caused the interrupt, it is connected when the 
computer reads more than one word (12-bits) after connecting to station =00. 

FUNCTION CODES. 

Codes listed in table 3-6 cause specific action by the poller. 
TABLE 3-6. FUNCTION CQD£.£> 



OCTAL CODE 


TITLE 


OPERATION 


0000 


Release 


Removes the condition which caused the 
Alert Interrupt and clears the Poll 
Message Error status and Poller Error 
status. It also allows the poller to give 
an indication of a new error. 


0010 


Reset Entry Marker 


Issued before the computer writes data to 
a poller in response to a station interrupt 
indicating a read message from a remote 
site or in response to a multiple write 


» 




station and end of operation interrupt to 
direct the poller to transmit a Reset Write 






Message. 


001 1 


Reset Clear 


Issued under the same circumstance as the 
Reset Eptry Marker function to direct the 
poller to transmit a Clear Write message. 


0012 


Clear Send Request 


Used in the same manner as with a local 
station . 
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OCTAL CODE 



0015 



1XXXXXXX0011 
(Binary) 



TITLE 



Read Station Status 



OPER ATION 



Alert 



0024 



0025 



Used in the same manner as with a local 
station, W>T a T ?w\»en t ^lie T poner receives 
a ReadHiteioae and gives a station 
interrupt, or gives an alert interrupt to 
indicate some error condition, bits 06-09 
of the station status word contain the 
site address of the remote site communi- 
cating with the poller at the time of 
the interrupt. See Figure 3-9. 

Allows the computer to initiate special 
messages to a specific remote site and 
station. This function can be issued any 
time Alert Request status is present. To 
achieve this operation, the computer must 
issue two consecutive alert functions. 
Figure 3-10 shows the format of the first 
function code, which contains the alert 
function. Figure 3— IT shows the format 
of the second function code *«kh ComwMhe 
site and station address. Receipt of the 
second alert function causes the Alert 
Request status to become inactive until 
the remote site responds to the special 
message or until the poller encounters 
three errors in processing the special 
messages . 

Enables error processing (in this 
equipment configuration > the Alert Inter- 
rupt is used to indicate an error condition 
in the POLLER}. When an Alert Inter- 
rupt is received by the computer, one 
of the Poller Error status lines is active. 
A release function (000) should be used 
to clear the condition that caused the 
alert interrupt. 



Clear Alert Interrupt Removes the interrupt and enable at the 

interface. 



Enable Alert Interrupt 
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BUSY 


REMOTE 
SITE 


RESET 


station; 





Figure 3-9. Station Status Word 
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FUNCTION' 
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ALERT FUNCTION 

00 = Status Request 

01 = Diagnostic Write 

02 = Alert 

03 = Station Poll 

04 = Multiple Output 

05 = Clear Multiple Output 
Figure 3-10. Alert Function No. 1 
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ALERT FUNCTIONS. 

All Read and Write data transfers to and from the poller by either the 
data source or the remote sites are started by the poller. Data Source communica- 
tion requests to the poller take two forms. First, is the non-Read/Write communica- 
tion (Alert Function) and, second, is the normal ReadAVrite communication. 
Remote site communication requests to- the poller use- only the normal Read/Write 
sequence. A remote site may respond to an alert message from the polle^ but 
it cannot send an alert request to the poller. 

Data source alert functions instruct the poller to send certain types of 
messages to the site and station specified in the alert function. These alert 
functions and their codes are in Table 3-7. 

TABLE 3-7. ALERT FUNCTIONS 



OCTAL CODE 


ALERT FUNCTION 


00 


Status Request 


01 


Diagnostic Write. 


02 


Alert 


03 


Station Poll 


04 


Multiple Output 


05 


Clear Multiple Output 



To send an alert function the word format shown in the previous fig- 
ures 3-10 and 3-11 should be used. Both 12 bit words must be sent to acheive 
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an alert function. As shown in the figures, the first word must contain the 
alert function to be performed, with the second word specifying the site and station 
to which the message is to be sent. The following paragraphs describe the use of 
each alert function. 
Status Request. 



A Status Request checks the status of the remote site or station specified 
in the alert function. 

Diagnostic Write. 

Communications paths between the remote sites and the poller are 
checked with a Diagnostic Write. 



Alert. 



An Alert message indicates to the remote site and station that the 



which allows a Read message to be sent to the poller when the poller next issues 
a Poll message to that site. 



Execution of a Station Poll polls a specific station within the remote site 
as called out by the computer in the alert function. 
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o 

f\ Multiple Output. 

#% After a data source Read from poller memory, the data source may choose 

to have the poller transmit multiple Write messages to specified remote stations 
without returning to the polling sequence after completion of each message. 
\Jr Multiple Output allows the choice. For each additional site or station to be 

#**] included in the Multiple Output 3 it is necessary for the data source to specify 

c 



again the Multiple Output function followed by the site and station address. 



Clear Multiple Output. 

Clear Multiple Output is sent by the data source as an Alert function 
to the poller to clear the Multiple Output and return the poller to the polling 
sequence . 

Normal Read/Write operations as carried out with the data source depend 
on the remote site beginning two-way communications by sending the poller 
#"V a Read message during a poll sequence. Read messages sent to the poller by the 

remote site are sent because either the remote site wishes to communicate with 
the data source>or because it is responding to a computer issued Alert message 
as described in the preceding paragraphs. 
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Alert Interrupt. 

Line nine becomes active to indicate that the poller tried to communicate 
with a remote site three times and encountered an error during each of the tries. 



DATA TRANSFER. 

Normal poller operation is such that the poller begins data transfers with 
the computer by issuing a station interrupt. Computer response is first a Read 
and then a Write to the poller. Only the Diagnostic Write and the Multiple 
Write modes change this type of operation. 
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STATUS LINES. (Q 

When communicating with the poller, the status lines of the interface have 
the same meaning as when communicating with a station except for the status lines 
listed below. 



o 
o 

© 



End of Operation. ^-^ 

Line eight becomes active if the poller is in the Multiple Write mode and 



\_j) 



is ready to receive a new site and station address code and a Write message^r 

when the poller is ready to receive data from the computer for a Diagnostic VV 

Write. '^ 



v. 






At the same time line nine is active, Poll Message Error or Poll Error is active. ^^ 

i.V 
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When the poller issues a station interrupt after receiving a Read message 
from a remote site, the computer must read at least one word from the poller's 
memory. If the computer connects to station = 00 and reads one 12-bit word, 
it has not yet read from the poller delay line. On a station = 00 read, the 
first word contains the interrupting station's address which is generated in the 
interface. It is the second 12-bit word which contains the remote site and 
station address that from the poller memory. However, should the 

computer connect directly to the poller station following a station interrupt, 
the first 12-bit word read by the computer contains the first two words in the 
poller memory. The first two words are the remote site and station address 
(figure 3-12). 



w 


10 


9 


8 6 5 4 


3 


2 O 


o 


1 


O 


£\T£ 
ADDRESS 


1 


O 


STATION 
ADPRESS 



Figure 3-12. Twelve Bit Site and Station Word. 

Read Buffer Length. 

The maximum number of 7-bit characters contained in the poller memory 
is 1042, 1040 being the nurrb er of characters in an 80 x 13 remote station 
page and the other two words being the remote site and station. When reading 
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Write Data. 
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the data from the poller memory, the computer may receive more than 1042 

characters because of the possibility of characters being preceded by an Escape 

code to give that character special meaning. It Is possible to have all 1040 

characters preceded by an Escape code, thus, doubling the number of characters (O) 

read by the computer. ^r~\ 



( ) 



i ; 

After the computer reads data from the poller memory, it must write **- Jf 

at least one word to the poller to allow' the poller to transmit some type of 
Write message to the remote site and station in response to the Read message 
which caused the station interrupt. It is not necessary for the computer to have 

Tne Site and STQllOli QuuiCiS in ino yviiic moSoviye uoniy oSSin ib mC i^uiivn 

This is because the poller retains the remote site and station address when the 
station interrupt is generated and inserts them into the Write message response 
from the computer. 

Any Write message may contain any number of STX or "E" Codes 
(El, E2 or E3). However, these codes can not be in adjacent symbol positions. 
Any message sent to the poller must have as its last code one of the E codes £~^, 

or STX. If the write message is to consist of only one word it must be an E 
code or STX code. 
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Clear and Reset Write. 



o 

To instruct a remote site to perform a Clear Write or Reset Write, the 
%J computer sends a function code of 010 or Oil between the time it reads the 

fm. poller memory and the time it sends poller a Write message. Sending either 

^ of these functions (010 or 011) to the poller results only in the poller sending 

4% a Clear or Reset Write message and does not cause an end of operation interrupt. 

© Sy"c Idles. 

^ Should a symbol or time idle be required within d Write message, the 

poller automatically inserts the sync idle codes (026). Thus, the Write message 
sent by the computer need not contain these codes. A code of 026 (if sent to 
the poller by the computer) will not be interrupted as a sync idle code. 
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MESSAGE FORMAT. 

Messages received and sent by the poller during communications with a remote 
site use the general format shown in figure 3-13. Message construction should follow 
the format shown to avoid an abort by the receiving equipment because of a failure 
to locate specific codes in their designated positions* Proper positioning of certain 
codes within any message is required since the receiving equipment is constructed 
to use the message format to guide internal operations for message processing. In 
each code position of figure 3-12, bit through bit 6 represent the code with bit 
7 providing code parity. Code parity is qdo. 



o 
o 
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^ 



i. 


h 


be 


b 5 


b 4 


b 3 


b 2 


b, 


bo 




















IGNORE 
FOR PURPOSES 


















OF MESSAGE 


















PARITY 


















T 










































































> 














J 
























































W3RD PARITY- 


X 

















SYNC 
SYNC 
SYNC 

SYNC 

SOM 

SITE ADDRESS 

STATION ADDRESS 

CONTROL CODE 

DATA (NOTE) 

USACII END OF MESSAGE CGCE 
MESSAGE RARITY CODE 



NOTE: I- 1000 WORDS (50X20) DISPLAY FORMAT). 
M040 WORDS (80X13) DISPLAY FORMAT). 

Figure 3- 13» General Message Format 
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© A brief explanation of the purpose of each of the codes identified in figure 

#J 3-13 follows- 

© SYMfc, 

© Sync codes, as their name implies, are used preceding every message between 



the poller and the remote sites to establish syncronization of the receiving circuits. 



O Start of Message (SOM) . 

A Start of Message code indicates to the receiving circuitry that the next 
code to follow is the first word of the message • 



Site Address • 



Site Address coding is determined by the address assigned to the remote site 
involved in any communication- 

Station Address • 



© 

" Control codes identify what function, if any, is to be performed or that data 

© follows and that it is to be stored in memory and displayed in some manner. 



Station Address coding is determined by the address assigned to a certain 
station within the remote sitefcalled out in the Site Address code. 



Control Code • 
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Data . 

Data codes make up the actual message transferred between the terminals 

USASCII End of Message , 

End of Message is used to define the end of any message and that the next 
code to follow is the Message Parity Code • 

Messajge Parity- 





o 




o 


'rogramming 


o 




o 


terminals • 


o 



Message Parity is the last code in the message format- Odd parity is verified 
(excluding all sync codes) for the entire message length. 

Table 3-8 lists the codes generated internally by the poller for use in the 
construction of the message format required to communicate with the remote sites- 

TABLE 3-8- POLLER GENERATED CODES 



OCTAL CODE 


TITLE 


OPERATION 


001 


Start of Message 


See Text (Start op WIhesaH'1 


001 


USASCII End of Message 


See Text (E no of Me.sr.AGE), 


005 


Poll 


Control code which 
indicates to the Remote 
site to respond with a 
Read message if any 
station in the site has a 
Read Request present or 
to respond with a Reject 
message if no Read Request 
is present. 



^. 






x.. 



v_.y 



V 



u 

C 

c 



c 
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TA8LE 3-*.. POLUEB GENERATED CODES (COXt) 



OCTAL CODE 



007 



014 



020 BCD 
024 USASCII 



021 



022 



TITLE 



Alert 



Reset Write 



Diagnostic Write 



Write 



Clear Write 



024 BCD 
027 USASCII 



Status Request 
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OPERATION 



Control code which indicates to the 
remote station that the computer 
wishes to communicate ana the 
specific station addressed should 
present a Read Request as soon as 
possible • 

Control code which directs the 
remote station to reset its entry 
marker in preparation for a Write 
message. This code is always 
followed by 12 sync codes (026) 
to act as idles while the station 
is resetting its marker. 

Control code which starts a Write 
and Read sequence with the remote 
station to check out the communi- 
cations path between the poller 
and the remote station. Twelve 
sync idle codes are transmitted 
following this code to allow the 
station time to reset its marker. 

Control code which informs the 
remote station that the data follow- 
ing this code is to be written into 
the station memory at the current 
marker position- 

Control code which instructs the 
remote station to reset its marker 
and clear its memory in preparation 
to receive data. Twelve sync idle 
codes are transmitted following this 
code to allow the station to reset 
its marker. 

Control Code which directs the 
remote site or station to send a 
Read message containing the status 
of the site controller and its stations. 
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TABLE. 3-3. POLLER GELHE.RATE.O CODES, (COHT^ 



OCTAL CODE 


TITLE 


OPERATION 


026 


Sync Idle 


Transmitted and received by the 
poller at the start of each message 
to establish synchronization with 
the modem. This code is also used 
anywhere in the message to act as 
a time or character (die . Sync is 
always generated by the poller and 
is not to be included in a data source 
Write message. 


076 BCD 


Escape 


Transmitted and received by the 


033 USASCII 




polle^preceding any code which is 
within the control subset of the 
remote system being used. 


XXX 


Message Parity 


, Represents a horizontal parity check 
on the total message . Checking 
begins with the Start of Message 
code and ends with the End of Message 
code . Message parity is odd and 
it is independent of any sync idle 
codes regardless of their position in 
the message 


XXX 


Addresss Codes 


Two types of address codes are gen- 
erated by the poller: site address 
and station address* During a Poll 
message, the site address code is 
determined by the site switches that 
are enabled; station address is 140g- 
When the poller generates a Write 
message in response to a Read 
message, the site and station address 
codes are the same as those received 
in the Read message* Messages 
started by the data source have the 
site and station address as specifed 
by the data source in the Alert 
function . 
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MESSAGE TYPES. 

In the following examples of message formats transmitted by the poller, it 
f\ is assumed that the message is to be sent to a remote site requiring external BCD 



© 



© 
© 






© 

© 

© 

© 
© 

© 
© 

4Rt 



coding (See Code Conversion). 
Poll. 



Poll messages interrogate the remote sites to determine if a Read Request is 
present. If a Read Request is present, a remote site responds with a Read message; 
if not, the response is a Refect message. There are two types of Poll messages: 
site poll and station poll . A site poll is a general poll initiated by the poller 
which uses the site address generated by the poll counter within the poller. Station 
addressing for a site poll uses address I4O3. This message instructs the remote site 
to acknowledge any station's Read Request- 

Station polls use a specific site and station address (14Xg - 154g) sent to 
the poller by the data source via the Alert function. A station poll directs the 
#\ remote site to acknowledge a Read Request from the specific station indicated in 



the message • 

A sample format for a poll message is shown in Table 3-9. A site address 
of 1613 anc * sta *'' on address of 140g (site poll) are used in Trtfe TABV.6% 



Alert. 



Generated by the poller, an Alert message informs the specific station 
selected in the Alert function that the data source wishes to write to that station- 
Normal response to an Alert message is an Acknowledge message. Table 3-10 is 
an example of an Alert message. 
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TABLE 3-9. PQLL MESSAGE FORMAT 



Programming 



CODE 
DESCRIPTION 


7- BIT OCTAL 
TRANSLATION 


SAMPLE 


P 


2 6 


2 5 


2 4 


2 3 


2 2 


2 1 


2° 


SYNC 


026 











1 





1 


1 





SYNC 


026 











1 





1 


1 





SYNC 


026 











1 





1 


1 





SYNC 


026 











1 





1 


1 


.0 


START OF HEADER 


001 























1 


SITE ADDRESS* 


161 


1 


1 


1 


1 











1 


STATION ADDRESS 


140 


1 


1 
1 


1 


.0 














POLL 


005 


1 














1 





1 


USASCII END OF TEXT 


003 


1 

















1 


1 


MESSAGE PARITY 


151 


1 


1 


1 





1. 








1 



o 
o 
o 

o 
o 
d 






vy 



TABLE 3-10. ALERT MESSAGE FORMAT 



CODE 
DESCRIPTION 


i i i ■ ■ — - 

7- BIT OCTAL 
TRANSLATION 


SAMPL 




P 


? 6 


2 5 


2 4 


2 3 


2 2 


7 1 


2° 


SYNC 


026 











1 





1 


1 





SYNC 


026 











1 jo 


1 


1 





SYNC 


026 











1 |o 


i h 





SYNC 


026 











1 |0 


i 


} 





START OF, HEADER 


001 








0" 


10 








1 

I 


SITE ADDRESS 


161 


1 


1 


1 


i ■ 










STATION ADDRESS 


141 


0|1 1 jo 







ALERT 


007 


ojo io 


lo 


1 


1 




USASCII END OF TEXT 


003 


1 !0 





o jo 





1 




MESSAGE PARITY 


152 


M 1 


1 


0|1 |0 


1 






\^y 
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Write . 



Write messages are generated by the poller in response to a Read message 

© from a remote site or in response to a Write message during a Multiple Output 

operation- Poller Write messages begin upon completion of a data source Write 
message to the poller following a Data Source Read. Data received from the data 

g\ t source to be transmitted in the Write message must have as the last symbol code 

one of the four codes listed: 102, 140, 141 or 142. These codes (El, E2, E3, or 

© STX) may also be used within the data block to be transmitted . However, these 

codes can not occupy adjacent data positions. The requirements just stated for 

© the use of the E and STX codes in message construction by the data source establish 

a programming restriction that must be followed. For any Write message, the poller 
automatically places the site and station address of the remote equipment in it's 
proper place. Therefore, the site and station address need not be present in the 
data received from the computer. 

%3 Station addresses used in write messages to a particular station should a Iter- 

ate bit 4 between a logical and logical 1 . For example, if the first write message 
to a station contained a station address of 141 octal, the next write message to that 
same station should use an address of 161 octal . This restriction enables the station 
to remember and report the accuracy of the preceding write message 

^J Table 3-11 is an example of a Write message . 



Clear Write. 



© 

f% Produced by the Poller, Clear Write messages direct the remote station to 

reset it's entry marker and clear it's memory in preparation to store the data portion 

Q of the Write message starting at the entry marker position. Data to be transferred 

is subject to the same requirements fe described for a Write message. Table 3-12 

w^ is an example of a Clear Write message • 
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TABLE 3-11. WRITE MESSAGE FORMAT 



CODE 
DESCRIPTION 


7- BIT OCTAL 
TRANSLATION 


SAMPLE 


P!2 6 


U 5 


! 2 4 f 2 3 


2 2 


YJ2 


SYNC 


026 





10 


;0 


! 1 | { 1 


5l Q\ 


SYNC 


026 





|o 


|o 


!1 0-i 1 


. 1 





SYNC 


026 








iO 


i.l 


1 


'■ 1 





SYNC 


026 








I'o 


!i io 


1 


.'1 





START OF HEADER 


001 








}° 


•0 !-o 





; : 9 


1 


SITE ADDRESS 


161 


1 


1 


n 


! 1 ' ! 





io 


1 


STATION ADDRESS 


141 





1 


h 


: !0 





; 


1 


WRITE 


021 


1 





!.0 


i ;0 ! o 





1 


1 


101 


1 


1 


1° 


i0 ;o ! o 





1 


2 


102 , 


1 


1 


lo. 

t 


;o ;o | o 


1 jo 


3 


103 





1 


lo 


1 I I 


1 i ] 


Escape 


076 








!l 


it • i I i 

M n 1 1 


1 


End of Text (El) 


102 


1 


1 


(0 


io lo 1 







USASCII END OF TEXT 


003 


11 





lo 


j o io 


o| 




1 


MESSAGE PARITY 


100 


°! 


1 


' 


lb |o 

1 i 


°l 









o 
o 
o 

o 



o. 

o 

ry 



-t—. 



Reset Write. 

Reset Write messages are generated by the poller to instruct the remote 
station to reset its entry marker in preparation to store the data portion of the 
Write message. Data storage begins at the entry marker position. Data to be 
transferred is subject to the same requirements as described for a Write message. 
An example of a Reset- Write message is shown in Table 3-13. 



Vv 
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TABLE 3-12. CLEAR- WRITE MESSAGE FORMAT 
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CODE 
DESCRIPTION 


7-BIT OCTAL 
TRANSLATION 


SAMPLE 


P 


2 6 


!2 5 l2 4 


2 3 !2 2 l2< 


2° 


SYNC 


026 








10 ji jo |1 jl 





SYNC 


026 








jo |i jo i h 





SYNC 


026 








o!i Io h i i 





SYNC 


026 





:0 i 1 jo - 1 11 





START OF HEADER 


001 . 


j0 


io 'o Io ;o ;0 


1 


SITE ADDRESS 


161 


1 j 1 


i 1 : 1 i ' -0 


1 


STATION ADDRESS 


141 


oh 


i 1 : ! i ; 


1 


CLEAR-WRITE 


022 


i io 


; : 1 io io h 





SYNC 


026 


0{0 


o ;i Io h (i 





SYNC 


026 


0;0 


:0 j 1 10 


■ in 





SYNC 


026 


o;o 


o h jo 


1 } 1 





SYNC 


026 


; 


.0 


1 j 1 { 1 





SYNC 


026 


o io 


*0 


1 jl }1 





SYNC 


026 


0;0 


'0 


1 


0:1 r 1 





SYNC 


026 


0;0 





1 


1 1 j 1 





SYNC 


026 


o;o 





1 


oh h 





SYNC 


026 


o|o 





1 


\ 1 I 1 





SYNC 


026 


oio 


rO 


1 


o : i ! i 





SYNC 


026 


oio 





1 


[ 1 1 





SYNC 


026 


010 

i 





1 


o ; i 1 l 





1 


101 


U 1 











o ; o 


1 


2 


102 


1 


1 


o jo 





0|1 





3 


103 





1 


o lo 


o 


ol 1 


1 


Escape 


076 








1 


1 


1 


1 j 1 





End of Text (El) 


102 


1 


1 











1 





US ASCII END OF TEXT 


003 


1 

















1 


1 


MESSAGE PARITY 


103 





1 














1 


1 
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TABLE 3-13- RESET- WRITE MESSAGE FORMAT 



CODE 
DESCRIPTION 


7-BIT OCTAL 
TRANSLATION 


SAMPLE 


P 


? 6 


5 
2 


|2 4 


2 3 


9 


1 ► 
2- 2° 


SYNC 


026 











M 


o 


1 


1 


so 


SYNC 


026 











!1 





h 


1 


|o 


SYNC 


026 











h 





jl 


1 


io 


SYNC 


026 











1 1 





h 


1 


'o 


START OF HEADER 


001 











io 





io 





ll 


SITE ADDRESS 


161 


1 


1 


1 


p 





|o 





!1 


STATION ADDRESS 


141 





1 


1 


i° « 





io , 





1 


RESET-WRITE 


014 


1 








jo ! 


1 


> 1 1 








SYNC 


026 








? 1- 





; 1 


1 





SYNC 


026 


!0 


o 


n : 





, 1 

1 


1 ' 


SYNC 


026 ' 











I 1 i 





i 1 


1 [0 


SYNC 


026 











; l ! 





• 1 t 


1 


SYNC 


026 











h 1 





f 1 


i ! o 


SYNC 


026 











- 1 ; 





' 1 1 


1 


o 


SYNC 


026 





o 


o 


1 \ 





', 1 ! 


1 





SYNC 


026 


o 








' 1 1 

" ,' j 





p 1 


1 





SYNC 


026 





o 


o 


[1 \ 





1 1 


1 





SYNC 


026 


'o 


o 


M i 





> ] 


1 





SYNC 


026^ 


i0 


o 


M 





' 1 f 
f 1 '. 

• 


1 





SYNC 


026 


olo 





f 1 ! 





' 1 


1 





1 


101 


ih 





! o ; 





;0 1 


1 


1 


2 


102 


ih 





!o ; 





;o i 


i i o 


3 


103 


Oil 





:o ; 





;o i 


1 i 1 


Escape 


076 


0-0 


1 


; i c 


1 


! 1 1 


1 I 


End of Texr (E2) 


040 


OjO 


1 


; o : 





• o ; 

i 


o i o 


USASCII END OF TEXT • 


003 


1 so 





'■ ' 





■0 ! 


1M J 


MESSAGE PARITY 


077 


1 io 


1 


: i ; 
, : i 


1 


1 { 



Diagnostic Write . 

Should the poller decide that a Diagnostic Write is to be performed, it 
advises the interface to interrupt the data source. The data source then writes 
to the poller. Next, the poller transmits a Diagnostic Write message to the specified 
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f} remote station to test the transmission path. Marker reset takes place, but the 

message does not clear memory. Remote station response is a Read message which 

© contains the same data that was in the Diagnostic Write message. Data from the 

beginning of the message up to the first "E" code is returned in the read response. 

C If no "E" code exists, the read response continues to the end of page and terminates. 

Any parity errors experienced on incoming data are retransmitted as spaces (BCD 
Terminal) or as brackets with overbar ( J USASCII Terminal) . A normal Read/ 

© Write sequence is used to handle the remote stations Read message. Table 3-14 

is an example of a Diagnostic Write message . 

o 

Status Request. 

Produced by the poller, Status Request directs the remote site to respond 
with a Read message which contains the site or station status in the data portion 

#> of the message . Using 140q as the station address in the Status Request message, 

the remote site responds with the site status and the status of all the stations. With 

© a station address greater than 140q, the remote site returns only the status of the 

specific station . Table 3-15 shows the format for a status request using a site 

O address of 161 octal and a station address of 140 octal (site request) . 

^ The only difference between the sample site status request shown in table 

#) 3-15 and a station request is the station address used. Table 3-16 is an example 

of a response to a site status request. In this case, the site address is identical 
© to that of the request, and the station address remains at 140 octal . The data 

portion of the message consists of a site status word followed by a status word for 

© t . L .. The response to 

each station at the site • 
^ a station status request contains the status word for the addressed station only . 

© 
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TABLE 3-14. DIAGNOSTIC WRITE MESSAGE FORMAT 



CODE 
DESCRIPTION 


7- BIT OCTAL 
TRANSLATION 


SAMPL 


u 


P 


2 6 


2 5 


2 4 |2 3 


2 2 


2 1 


2° 


SYNC 


026 











1 io 

1 


1 


1 





SYNC 


026 











1 jo 


1 


1 





SYNC 


026 











1 jo 


1 


1 





SYNC 


026 











1 jo 


1 


1 





START OF HEADER 


001 











!0 








1 


SITE ADDRESS 


161 


1 


1 


1 


1 jo 








1 


STATION ADDRESS 


141 





1 


1 











o 


1 


DIAGNOSTIC WRITE 


020 











1 








o 





SYNC 


026 


o 


o 





1 ' 


o 




i <o 


SYNC 


026, 











1 


o 




1 jo 


SYNC 


026 ' 


o 


o 


1 




o 


1 


1 


SYNC 


026 


}0 





1 o j 


J 


i io 


SYNC 


026 








o 


1 '0 ! 


' 


i ;o 


SYNC 


026 





o 


o; 


1 jo h 


1 io 


SYNC 


026 





o \ 


i Io h 


1 |o 


SYNC 


026 








°l 


1 |0 jl 


1.0 


SYNC 


026 








i 


1 10 1 j 


1 10 


SYNC 


026 











i !o!i 


1 i : 


SYNC 


026 





o 





i ion ; 


1 !° 


SYNC 


026 


o;o 


o ! 


ion! 


1 ^0 


1 


101 


ih 


o ! 


o jo »0 | 


o i l 


2 


102 


ih 


o ? 


o i o [ o | 


1 ) 


3 


103 


oh 


o ! 


o ! o ! o | 


i : i 


Escape 


076 


0s0 


1 i 

j 


i h i i ; 

■ 


1 j 


End of Text (E2) 


040 


ojo 


1 ! 


o t o i o \ 


; 


USASCII END OF' TEXT 


003 


1 JO 


o ! 


o ! o | o \ 


1 1 1 


MESSAGE PARITY 


043 


°i° i 


i j 


| | ! 


111 



o 
o 
o 
o 

o 
o 

<0 



\_J 






\_V 



/if ^ 






o 






o 
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TABLE 3-15. STATUS REQUEST MESSAGE FORMAT 



CODE 
DESCRIPTION 


7- BIT OCTAL 
TRANSLATION 


SAMPL 




P 


2 6 


2 5 


2 4 


2 3 


2 2 


2 1 


2° 


SYNC 


026 











1 





1 


1 


o 


SYNC 


026 











1 





1 


1 


SYNC 


026 











1 


1 


1 |0 


SYNC 


026 











1 


o 


1 


1 '0 


START OF HEADER ; 


001 














o 


o 


[1 


SITE ADDRESS 


161 


1 


1 


1 


1 








jl 


STATION ADDRESS 


140 


1 


1 


1 











o jo 


STATUS REQUEST 


024 


1 








1 





1 


o ;o 


USASCII END OF TEXT 


003 


1 














o 


1 jl 


MESSAGE PARITY 


170 


1 


1 


1 


1 


1 


°i 


{0 



TABLE 3-16. READ RESPONSE TO SITE STATUS REQUEST 



CODE 

DESCRIPTION 


7- BIT OCTAL 
TRANSLATION 


SAMPLE 


P 


2 6 


2 5 


2 4 


2 3 


2 2 


I2 1 r 

i 


SYNC 


026 











1 





1 


\\ io 


SYNC 


026 











1 





1 


h o 


SYNC 


026 











1 





1 


Jl ;0 


SYNC 


026 











1 





1 


11 ,0 


START OF HEADER 


001 








|0 








JO M 


SITE ADDRESS 


161 


1 


1 


1 


1 








jO .1 


STATION ADDRESS 


140 


1 


1 


1 





o 


o 


i0 

I i 


READ 


023 








o 


1 





° 


n h 


SITE STATUS 


100 





1 








o 





1° )° 


STATION 1 STATUS 


101 


1 


1 








o 


o 


}0 11 


STATION 2 STATUS 


103 





1 








o 





M jl 


STATION 3 STATUS 


125 


1 


1 





1 





1 


? 1 1 


STATION 4 STATUS 


111 





1 


o 





1 





t o jl 


STATION 5. STATUS 


... 041 


1 





1 





l" 


u 


|0 jl 


STATION 6 STATUS 


043 





° 


1 





(0 

■ ■ 





{' 1' 


STATION 7 STATUS 


101 


1 


1 


o 





jO 





(0 jl 


STATION 8 STATUS 


103 





1 





o 


»0 

! 





Ml! 


STATION 9 STATUS 


125 


1 


1 


|0 


1 


1? 


1 


!m 1 


STATION 10 STATUS 


HI 





1 


1° 





* 1 


u 


10 1 


STATION 11 STATUS 


041 


1 





1 











I f 1 


STATION 12 STATUS 


041 


1 





1 





lo 


u 


! \ 1 


USASCII END OF TEXT 


003 


1 


o 





u 


jo 


1 




MESSAGE PARITY 


075 





lo 


1 


1 


; I 


1 1 


; o 1 1 
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Read. 

Generated by the remote site, a Read message directs the poller to store 
the data portion of the message and to indicate*>the computer via the Read Request 
and Message Pending signals that a Read message has been received. Read messages 
are sent by the remote site as a normal response to a poller transmitted Poll, 
Diagnostic Write or Status Request message- Table 3-17 is an example of a Reqd 
message • 



o 
o 

o 

o 
o 
o 

■ 



TABLE 3-17. READ M 


ESSAGE CONTAININ 


G K 


EYB 


OA 


W DAT/ 


<\ 




,<~\ 














w 


CODE 


7- BIT OCTAL 




A 


5 


SAMPLE 
4l 3 


2 


I 11 


/ \ 


DESCRIPTION 


TRANSLATION 


P 


2° 


2 


2 4 r2° 


2 


,2 J2 U 




SYNC 


026 











1 jo 


1 


1 !0 




SYNC 


026 








o 


1 10 


1 


1 .jo 


w 


SYNC 


026 











i io 


1 


1)0 




SYNC 


026 








0. 


i So 


1 


1 


. (T^ 


START OF HEADER 


001 











o io 





o h 


v_^y 


SITE ADDRESS 


161 


1 


1 


1 


i io 





o ;i 


/ ' 


STATION ADDRESS 


141 





1 


1 


;0 


o 


I 1 




READ 


023 








o 


1 [0 


o 


i -:-i 




Escape 


076 








1 


1 M 


1 


1 '0 


fO 


Start of Text 


042 


1 





1 


;0 





1 \ 


'%^' 


1 


101 


1 


1 





o Io 


1 1 


/O- 


2 


102 


1 


1 





o jo |0 


i ; o 




3 


103 





1 





'0 10 


i 1 1 




Escape 

End of Text (El) 


076 
102 




1 




1 


1 




i ! .1 M 
o !o io 

i s 


1 1 

i ! o 


c 


USASCII END OF TEXT 


003 


1 








»0 

E t 


! l l 




MESSAGE PARITY 


136 





1 





i |i ji 




c 



v> 
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Rejects 

Sent by the remote site, a Reject message indicates that the previous message 
transmitted by the poller was not accepted. A Reject message in response to any 
poller message (except a Poll message) is interpreted as an error condition. Table 
3-18 shows an example of a Reject message. 



TABLE 3- 


18. REJECT MESSAGE FORMAT 












CODE 


7- BIT OCTAL 

TRANSLATION 


SAMPLE 


DESCRIPTION 


P|2 6 


o° 


!2 4 


.3 
2 


2 2 W 


2° 


SYNC 


026 


OiO 










] 


1 





SYNC 


026 











p 


u 


1 


1 





SYNC 


026 











11 





1 


1 





SYNC 


026 











11 





1 


1 





START OF HEADER 


001 











;o 











1 


SITE ADDRESS 


161 


1 


1 


1 


i 1 

1 





o 


" 


! 


STATION ADDRESS 


141 





■1 


! 


!0 

j 








° n 




REJECT 


030 


1 








!' 


1 





u 





USASCII END OF TEXT 


003 


1 








10 

1 . 








1 


1 


MESSAGE PARITY 


165 





1 


1 


M 





I , 





1 
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Acknowledge . 

Produced by the remote site, an Acknowledge message indicates that the 
previous poller generated Alert, Write, Clear Write or Reset Write message was 
properly received. Table 3-19 is an example of an Acknowledge message- 

TABLE 3-19. ACKNOWLEDGE MESSAGE FORMAT 



CODE 
DESCRIPTION 


7-BIT OCTAL 
TRANSLATION 


SAMPL 




P 


2 6 


2 5 i 2 4 


\L 


2 2 


2';2° 


SYNC 


026 , 








| 1 





i !i !o 


SYNC 


026 











1 





t ! i ' o 


SYNC 


026 











1 





1 il 10 


SYNC 


026 











1 





i n ;o 


START OF HEADER 


001 





i 





o jo (o M 


SITE ADDRESS 


161 


1 


i ! 


i h 


o jo !o M 


STATION ADDRESS 


141 





1 1 


1 jo 


o jo jo ! i 


ACKNOWLEDGE 


006 


1 


1 


o jo 


[1 M jO 


USASCII END OF TEXT 


003 


1 


i 





0- ! j 1 .: 1 


MESSAGE PARITY 


153 





1 1 


1 lo 


1 iOrl ;i 

,,, '1 ,., 1 , ,„; 



o 
o 
o 

o 
o 









G 



O 
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Multiple Write- 



C 

o 

^*^ Poller operation enters the Multiple Write mode only at the command of th< 

#> computer. Following a data source Read operation to the poller,and prior to per- 

forming a Write operation, the computer may use the Alert function to place the 

m\ poller in the Multiple Write mode. This mode of operation permits the computer 

to perform multiple write operations to remote equipments without allowing the 
poller to return to the polling sequence. Write messages that follow the establish- 
ment of a Multiple Ouput must contain the same site and station address as used 
in the Alert function. The addresses used in both the Alert function and the Write 

#>, message must be the same as the site and station which generated the Read Request 



Upon completion of the Write message, the poller gives a Read Request, 
Message Pending and End of Operation indication to the interface. Instead of 
polling the next sequential site, the poller waits until the data source reacts with 
either another Multiple Output Alert function with a new site and station address 
tJ 1 followed by a Write message or a Clear Multiple Output Alert Function to allow 

ethe poller to return to the polling sequence. 
" 



Error. 



Error messages originating at the remotes sites indicate that the previous 
poller generated message was received in error. A switch is available at the remote 

0\ terminal to enable or disable the error message response- Remote terminal reaction 

to a word parity error depends upon the point in the message at which it is detected . 

%/ Table 3-20 describes the remote terminals reaction to a word parity error as deter- 

mined by its position within the general message format. Poller receipt of an 

^r error message causes an error condition to be sent to the computer. 

o 
o 
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TABLE 3-20- REMOTE TERMINAL RESPONSE TO WORD PARITY ERROR 



CODF. 



Sync 

Sync 
Sync 

Sync 

Start of Header 

Sjte Address 

Station Address 
Control Code 

Sync 
Sync 
Sync 
Sync 
Sync 
Sync 
Sync 
Sync 
Sync 
Sync 

Sync 
Sync 

Data 



USASCIIEndof Text 
Message Parity Code 



RESPONSE. 



Code not recognized. 

Abort and begin search for 
proper sequence again. 



Abort and Transmit error 
message • 

Transmit error message at 
'■' end of receive operation 
(except Diagnostic Write) . 



o 

o 
o 

o 
o 
o 



•%^f> 



o 



vv 



Store parity error code in 
memory wherever an error 
occurs and transmit error 
message at end of receive 
operation (except Diagnostic 
Write) • 

Transmit error message at end 
of receive operation for all write 
messages except Diagnostic Write. 



v_y 



v..^ 






xj 



C 



o 
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A word parity error in a Diagnostic Write message does not produce an error 
message response- Instead, a Parity Error code is stored in memory and a space code 
(BCD Terminal) or a brocket with an overbar (-{ USASCII Terminal) is substituted 
In the Read Response • When error messages are sent by the remote site^the format 
of Table 3-21 is used. Table 3-22 lists all message error conditions with the exception 
of the word parity error which was discussed earlier. 



TABLE 3-21 -ERROR MESSAGE FORMAT 



CODE 
DESCRIPTION 


7- BIT OCTAL 
TRANSLATION 


SAMPLE | 


P 


A 

2° 


5Uj 3i 2! 1 | 01 

I \l j 2 14 ; /■ , I • 


SYNC 

SYNC 

SYNC 

SYNC 

START OF HEADER 

SITE ADD.RESS 

STATION ADDRESS 

ERROR 

us ascii end of text , 
(message parity ■ 


026 

026 

026 

026 

001 

161 

141. 

025 

003 

170 








o 











; 

« 




"1 










1 

r\ 

£) 

1 


1 |0 11 1 1 ;0 
> So ji j i jo 

1 ! 11 \ 1 ; 

i !o h ! i ?o 

o io So io ; i 
i Io Jo [o ; i 

o ; ; j : 1 

i ; o 1 1 ] o ; i 
o <o ; o i l : i 
i ; i ! o i o ! o 
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TABLE 3-22. MESSAGE ERRORS 



ERROR 


CAUSE 


ACTION 


CONDITION 






Nonexistent Station 


Station address selects 


The Remote Terminal aborts 




a station that Is phy- 


the received message upon 




sical iy nonexistent or 


error detection. 




electrically not ready. 




Station 140 Write 


Station address 140 


The Remote Terminal aborts 




received for Alert, 


the received message upon 




Write, Reset-Write, 


error detection. 




Gear-Write or 






Diagnostic-Write. 




Unrecognized 


Message control code 


The Remote Terminal aborts 


Message Control 


other than Poll, Alert 


the received message upon 




Write, Reset-Write, 


error detection. 




Clear-Write/Status- 






Request or Diagnostic- 






Write. 




No E or STX Code 


No El, E2, or STX 


The Remote Terminal aborts 




code in Write, Reset- 


the received message upon 




Write, or Gear-Write 


error detection. Data is 




message text. 


stored in memory, but the 

keyboard remains locked 

out and print-out is prevented. 


Message Parity Error 


Incorrect message parity 


The Remote Terminal aborts 
the received message upon 
error detection. Data is 
stored in memory, but the, 
keyboard remains locked 
out end printout is prevented. 


Carrier Drop 


Modem Data Carrier 


The Remote Terminal aborts 




Detector signal drops 


the received message upon 


■ 


before EOMor MPC 


error detection. 




Is received. 


in | .- i 



o 
o 
o 
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ERRORS. 

€1 

^-^ During the time lapse between the transmission of a poller message and the 

f\ reception of the expected response, errors may occur either in the message content 

or in the message handling. The poller recognizes the following errors: 

\J f (a) Lack of response to a poller initiated message after a specific time 

out - 

(b) Parity error on any message received by the poller from a remote site- 

(c) Failure to receive either a Read or Reject message in response to a 

€Pol I message • 

(d) Failure to receive a Read message in response to a Status Request 
message sent by the poller. 

(e) Failure to receive an Acknowledge message in response to an Alert 
or Write message sent by the poller. 

Failure to receive a Read message in response to a Diagnostic Write 
message sent by the poller. 

An error message from a remote site in response to any message sent 
by the poller. 

A drop of the Carrier On signal from the modem before the completion 
of a message received by the poller 








(f) 
(g) 


© 


(h) 


© 




© 




© 




© 
© 
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Encountering any one of the listed error conditions forces the poller to retrans- 
mit the message which resulted in the error condition. In an attempt to receive an 
error-free response, the poller retransmits the original message twice. If, after three 
transmissions, an error-free response cannot be acheived, the poller places the erring 
site address' on the station status lines and gives an error interrupt and status to the f~\ 

interface to interrupt the data source. Should the error condition occur in response 



Once the interrupt and status signals are established, the poller returns to 
the Poll mode and polls the next sequential remote site . Later, the erring site is 
again interrogated as its site address is again generated by the poller's poll counter 
during its normal polling sequence- Data source selection of the poller following an 
interrupt signal locks the poller to the computer- Once the poller and the computer 
are connected, a computer issued release function is required to clear the poller's 
error and station status lines and to allow the poller to resume polling- 



o 
o 

© 



/*~~\ 



to a Poll message, the poller sends a status signal or Poll Message Error to the 'y_y 

controller interface. If, instead, the error occurs in response to any other type of ,- A 

message, the poller indicates to the interface an error status of Poller Error. ^* 



W 



W 






When the computer selects the poller as a result of an interrupt signal, the /f^ 

error condition which caused the interrupt signal may no longer exist- However, 
the error and station status provided may help to pinpoint (over a period of time) \_^ 

the possible cause of the error. For example, the cause of the error condition WVY QE. 
related to the handling of a specific type of message, message code or related to the 
communications link itself. £"'\ 
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CODE CONVERSION. 

As explained earlier in this section, the poller can communicate with 
remotes sites using either External BCD or USASC II coding. Normal 3000 channel 
communication is Internal BCD. Data received by the poller from the interface 
is External BCD. Conversion from Internal BCD to External BCD takes place in 
the interface. Thus, when the remote site and station are operating with 
External BCD no code conversion need be done by the software. However, 
should >he remote Mte and station operate w-th USASCII coding, the software 
must be such that the conversion of Internal BCD codes to External BCD codes 
by the interface results in the codes being the same as the USASCII symbols to 
be displayed at the remote site. 

Example: 



COMPUTER CODE 


' ■ ■ . 

POLLER CODE 


DT "PLAYED CODE 


INTLRK'M. BCD 


E >. 7 F Rk ; AL BCD 


: X irixs^L BCD 


UiA":X ; i 


01 
El 
bl 


1 
LI 

C Jj 


1 
A 
/ -C si ash} 


A 

a 



Although the poller is transparent (codes passed unchanged) to most of 
the codes used for communications between the interface and the remote sites, 
certain codes have to be converted. Code conversion (controlled by the 
ASCII-BCD switch) is required due to the specific characteristics of the remote 
site/ Table 3-23 and 24 list the code conversions thai occur for either position 
of the ASCII- BCD switch. The actual switch position used is determined by 
the coding requirements of the remote site. 
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Programming 



CODES RECEIVED 
i-ROH INTERFACE 


CODES TRANSMITTED 

TO RENO IE SITE 


CODES RECEIVED 
FROM -Ei10[E S'C'V. 


CODES -SET4-T - 
TO' INTERFACE ■ 


ODD 


ISO 


1 pp 


- -- O'O ~ 


DE J 


. ina 


IDG 


20 


07b 


17 b 






Ixx 


07b - Ixx 


07b - Ixx . 


Ixx 



6 .5 

* Prior to transmission, data bit 2 is formed as the complement of bit 2 . 



o 

o 

o 
o 

c 






"<J 






TABLE .3-24. USASCII CONVERSION* 



h. y 



CODES RECEIVED 

PR OH INTERFACE 


CODES TRANSMITTED 
TO REiiOTE SITE 


CODES RECEIVED I CODES -SENT— j 
FROM REiiOTE SITeItO IN fER FACE 


000 


0M0 


DM0 


ODD 


033 


173 


17 3 


033 


035 


175 


17 5 


035 


XH0 


• 100 


TOG 


3M0 


Ixx 


033 - Ixx 


03.3 - Ixx 


Ixx 



6 .5 

* Prior to transmission, data bit 2 is formed as the complement of bit 2 . 



Vy 
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PROGRAMMING RESTRICTIONS. 

The following programming restriction? should be observed: 



%*s ■ # Data source messages sent to the poller should hqve as the last symbol 

code one of the STX or "E" codes. In addition to being listed in the 
Code Repertoire the codes in Internal BCD are 42 (STX), 02 (El), 
f^ 40 (E2), and 41 (E3). These codes may also be used within the data 

block to be transmitted. However, these code? cannot occupy ad jccent 
data position. 
• Station addresses used in write messages to a particular station should 
a Iterate bit 4 between a logical and logical 1 . For example, if the 
g%, first write message to a station contained a station address of 141 octal, 

■ the next write message to that same station should use an address of 161 

\). ■ octal. This restriction enables the station to remember and report the 

accuracy of the preceding write message. 
© ■ ■ • The symbol greater than (» cannot be used when communicating with 

C a USASCII remote site. 

o 
© 



© 
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CODE REPERTOIRE. 

The USA5CII code standard requires seven bit code's. Hqwever, since 
the computer sends only six bit codes to the local interface, the interface /f\ 
hardware inserts the seventh bit. In the tables that fqllow, tables 3-25, 
26, 27, 28, and 29 list only the six bit internal BCD codes that should be 
selected when communicating with the remote sites. In listing the Internal (*"*) 
code, all conversions that take place during communication are considered. 
For an understanding of how the listed Internal BCD codes are determined, 
see Code Conversion in this section,, Tables 3-30 and 31 I ist the External 
BCD and USASC I I standard binary code assignments. These last two tables are 
included as additional references. 



v^jj 






%_y 



v^ 












f\ 
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TABLE 


3-25. ALERT FUNCTIONS 




NAME 


CODE 


Status Request. 




00 




Diagnostic Write 




01 




Alert 




02 




Station Po 1 1 




03 




Multiple Output 




04 




Clear Multiple Output 




05 





TABLE 3-26. .TRANSMISSION -CONTROL CODES 



EXTERNAL BCD SITE 


CODE 




CODE 


USA5C1 1 SITE 


Start of Header 

End of Text 

Pol 1 

Acknowledge 

Alert 

Re set -Write 

D i agnostic Wr ite 

Write 

CI ear-Write 

Read 

Status Request 

Error 

Sync 

Reject 


00! * 

003* 

005* 

006 ** 

007* 

014* 

020* 

021 * 

022* 

023** 

024* 

025 «* 

026* 

030 ** 




001* 

003* 

005* 

006 ** 

007* 

014* 

024* 

021* 

022* 

023** 

027* 

025** 

026* 

030** 


Start of Message 

EntI of Text 

Po I 1 

Acknowl edge 

Alert 

Reset-Write 

Diagnostic Write 

Write 

CI ear-Write 

Read 

Status Request 

Error 

Sync 

Reject 


* Inserted in the message by the poller. 
** Sent to the poller by the remote site. 
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Programming 



SITE 


STATION I 


7-BIT OCTAL CODE 


SITE NUMBER 


7-BIT OCTAL CODE 


STATION NUiMBER 


•;i6o 


O 


HO" 160** 


— •- 


161 


1 


H1 


161 


1 


162 


z 


H2 


162 


2 


163 


3 


143 


163 


3 


164 


4 


144 


164 


'4 


165 • 


5 


H5 


165 


5 


166 


6 


H6 


166 


6 


167 


7 


H7 


167 


7 


170 


a* 


150 


170 


$ 


171 


9* 


151 


171 


9 


172 


10* 


152 


172 


10 


173 


H* 


- ' 153 


173 


11 


174 


12* 


154 


1.74 


12 


175 


13* 








176 


14* 








177 


15* 








* These s»te Adorlsshs c.awmot be ge.he.rat£.d b\ twc cowP^tR, 


**THEaB AOOWtSSES tf\*V OML.Y BE. USEO TOR THE FOLLOWING. 


Purposes,* *S»vte. pouL^ site, status REauesTS, remote 


TERMS\K<\L- KEAD REGPoKSE \n «EPLM TO Tfcfc S»TE ST»rtv)S 


RE^OESTj, AKO REJECT RWPonSE. TO THE SITE POLL, 



o 
o 
o 

o 

o 
o 



/f \ 



V..y 



\y 



w 

o 

f " 



o 
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TABLE 


3-28 # 


SYMBOL CODES 






SYMBOL DISPLAYED 
OR PRINTED 


REMor 


ESITL 


SYMSOL DISPLAYED 
OR PRINTED 


RE-wiaaC & tTE 


E.¥T. 


USA9CII 


EXT- 


USASCtl 


: {colon) 


12 


32. 


- (minus) 


40 


55 


1 ' ; 


01 


a> 


J 


41 


oo 


2 


.02 ■ 


ea 


K 


42 


13 


3 


03 


23 


I 


43 


14 


4 


04 


2.4 


M 


44 


15 


5 


05 


55 


N 


45 


16 


6 


05 


2C 


6 


46 


\1 


7 


07 


£7 


P 


47 


ta 


8 


10 


30 


Q 


50 


<0« 


f 


11 


31 


R 


51 


Q>Z 


. 


00 


20 


V (logical OR) 


52 


— — ■ 


= (cquol) 


13 


35 


4 (dollar sign) 


53 


44 


/ (not equal fo) .. 


14 


«_-. 


* (asterisk) 


54 


-52. 


£ (!ess than ©r eouol to) 


15 





t ' 


55 




% (per cent) 


16 


45 


A 


56 


1 ' 


C (left brocket) 


17 


■ — 


> (greater than) 


57 


NOT USEP 


SPACE 


©0 


GO 


+ (plus slnn) 


20 


53 


/ (diagonal) 


61 


5? 


A 


21 


01 


S 


62 


63 


B 


22 


02L 


T 


63 


&4 


C 


23 


03 


U 


64 


fc5 


D 


24 


04 


V 


65 


feS 


E 


25 


05 


w 


66 


£7 


F 


26 


OG 


X 


6? 


70 


G 


27 


07 


Y 


70 


71 


H 


30 


JO 


2 


71 


11 


I 


31 


II 


3 (ri$;ht ferecfcel) 


72 


. — . 


< (less than) 


32 


24 


, (comma) 


73 


54 


. (period) 


33 


56 


( (left parenthesis) 


74 


SO 


) (right parenthesis) 


34 


51 


i-» 


" 75 


. 


> (areoter then or cquol to) 


35 


— • 


I (identical to) 


76 





ESCAPE to control 


34 




*> . (looTcof AND) 


77 


— _ 


f (teniicolon) 


97 


33 


1 (&cmw^T<oH W»«*T 


— . 


41 


4* 


— 


43 


" (flOOTATlQH WKftV;> 


. 


AZ 


fc. Unvp£f>sahd> 


— 


4G 


* Viv»»©5Tn«»^W«. ' 


. 


43 


/ ( SLA Ml") 





57 


f (Si>£STio»* TOsn*<0> 


— - 


37 


@ (C6VIJfltR6l»iU AT^ 


— ■> 


40 


I £ «i-fcfT SRftCt} 


— — . 


* 


\ (Ri&HT -&.U(k^ "V 


— 


74 


1 J- 1*>C«T ftKAtf-) 


-— 


* 


^ (Ct«cotnfULx) 


— 


76 


i 






(uHDERL.lt/lO 


— 


77 
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TABLE 3-29. FUNCTION CODES* 



EXTEKttAL BCD 


RE.WVOTE SITE 


USASUt 


REMOTE SiTE 


NAME 


OCTAL COOE* 


OCTM- COOE* 


NAME 


Backspace 


12 


12 


Backspace 


Carriage Rrruiw 


0) 


0) 


N&V/L,»HE.l") 


Tab 


61 


61 


Tab 


Line Skip 


G£ 


GZ 


Line Skip 


Selective Clear 


63 


63 


Selective Clear 


Line Clear 


64 


GA 


Line Clear 


Tab Protect 


65 


65 


Tab Protect 


Skip 


71 


71 


Skip 


Reset 


72 


7£ 


Reset 


Tab Access 


75 


75 


Tab Access 


End Tab Lit) 


'76 


76 


End Tab Ol) 


Start Tab CJT) 


77 


77 


Start Tab Cfi) 


End op Lit^e 


60 


GO 


F-ko or- Une. 


El 


Pfc 


02 


El 


E£ 


40 


40 


E2 


E3 


41 


41 


E3 


STX ferwrr ofTbxt) 


42 


42 


Send \ude* 


StAWT Blink 


70 


70 


Start Bu«*K 


* PRt-CEOELD BY 


AK ESCAPE C 


.ODE. 
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TABLE 3-30. TERMINAL CONTROL CODES** 


I 


CODE 
NAME 


FXTEftMfcLBCQ RP.MOTE StTf. 


US ASCII RFIAOTE "SITE 


o 


CODE* 


SYWJ&GL 


CODE.* 


WMfiOL 


© 


FO 
Fl 


20 
21 


7 

■ft. 


SO 
21 


"5 

T 


\Jr' 

© 


F2 
F3 
F4 


23 

24 




22 

24 


2 

3 


© 


F5 


25 


r, 


25 


5 


F6 


26 


"F 


26 


6 


^^\ 


F7 


27 


"G" 


27 


• "7 


f 


F8 


30 


TT 


30 


S 


L 


F9 


31 


T 


3 V 


9 


© 


* Code meaning is determined by software appi icat ion. 
** Preceded by an escape code. 


c 






CI 




© 




© 




© 




fp 




© 
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Programming 



CODE REPERTOIRE 



a 





b3 


b2 


bl 




000 






> 


^ 




, ^ >> 

140 160 




o?.o 040 


oso 


100 


,20^ 




b6 . 

b5 

\b4 

bO^V 



















1 


1 


1 


1 







1 


1 








1 


1 




1 

;>..-.::. 'osnc 

WRITE 
WRITE 




1 


1 





1 

E L i ■; K 




' "sTat i on 

ADDRESS 
ON' SITE 
MESSAGES 

EC | 


1 



















+ 


• i[i.: 


00 


StSE^'EC 
A 


E1CMFK.E 

1 

— i CtRRi !GE 
R F H' != N ) 


RESERVED 
/ 
TIB 




1 


SOM 


to | 


01 


V in, 


RESERVED 










1 







CLEAR 

WRITE 


K 


B 


2 


s 


Q 2 


ui 2 


02 


sex 


RESERVED 


A (ED 


L 1 HE 
SKIP 










1 


1 


EOM 


READ 


L 


/C 


3 


T 


Q 3 


</■> 3 


03 


RESERVED 


RESERVED 


RESERVED 


SELECTIVE 
tlE>R 







1 





i 




1 




STATUS 
REQ 


M 


D 


4 


u 


< 4 


co 4 


04 


ftt SE fi vt & 


RESERVED 


RESERVED 


LINE 
CLEIR 







1 


POLL 


ERR 


N 

RESERVED 


E 
RESERVED 


5 


V 


5 


u 5 


Of) 


RESERVED 


TUB 
FR01ECT 







1 





ACK 


SYNC 





F 


6 


W 


z 6 


IX 6 


C6 


RESERVED 


RESERVED 


RESERVED 


RESERVED 






1 

1 
1 


1 







1 


1 


ALERT 




P 

RESERVED 


G 


7 


X 


° 7 


a 7 


07 


REStRYfD 


RESERVED 


RESERVED 







1 




1 


. 


REJECT 


Q 

RESERVED 


H 
RESERVED 


6 


r 


- 8 


Q 8 


10 


RESERVED 


SURE 
BLINK 








R 


I 


9 


2 


h- 9 


< 9 


1 1 


RESERVED 


RESERVED 


Rf SERVED 


SKIP 











■ LDRICtL E'R 
V 


< 


(7ER0) 


_L_ 

RESET 


< 10 


10 


12 


RESERVED 


RESERVED 


RESERVED 




1 





1 


1 






S 


• (PERIOD) 


= 


, (CtlMMi) 


H II 


Ui II 


13 


RESERVED 


RFSERVED 


RESERVED 


NOT 

ASSIGNED 




1 


1 







1 


RESET 
WRITE 




* 


) 


* 


( 


w 12 


1- 12 


14 


RESERVED 


RESERVED 


RESERVED 


RESERVED 




1 
1 


1 









t 


> 


< 


,— * 




- 13 


15 


RESERVEC 


RESERVED 


■ RESEMtD 


tie 

iCC-ESS 




1 


1 









1 


ESC1PE 


% 


= 




co |4 


16 


RESERVED 


RESERVED 


RESERVED 


END 




1 


1 


1 


1 






> 


> 


[ 


LOGIC-U *KD) 




15 


17 


BE SERVED 


RESERVED 


RESERVED 


_ SUM 
<'»1H 



1 Transmission Control Subset 

2 Terminal Control Subsets: Symbol (upper). Control (lower) 

3 Address Subsets 
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Programming 





BIT ? 1 
I 






» 

., . „^ 

OQO 020 X 


o4o 


,. .y . 


i ab x 


3 


IGO ^ 




BIT k 





c 





D 


1 


i 


i 


l 




BIT 5 








1 


1 








i 


i 


; 


BIT 3 1 
1 


i 
SIT 1 


\j31t M 


a 


1 





1 


. 


1 


□ 


i 




Ci 


1 


n 1 
i 
i 









<E?> 


f! 


® 


? 


STATI0I1 
AStT'iS. 
O'i SI'E 

r.'SSASEi ■ 







•lE'.ER'.'ED i Eol. 






D 





n 


i 


SOU 


yRTTE 

«ci> 


; | i ! . * ' 


a 


v 


1 


Ol 


!r(E3EH-'E» j K.' LINE 


"S3 










1 


n 




CLEAR 
WRITE 


17 


.* 1 S 


R 


a 


a 

■ 3 


Q2 


s rx .as 


RESERVES j El A 
"3 | ' C 


LINE S<IP 
' v 


3 





i 


i 


ETX 


READ 
EIC3> 


03 


RESERVES 


RESERVED 


, SELECTIVE 
RESERVED ! ci.EAR 





1 


a 







DIASNOSTI 
WRITE 
<SCO 




M 


D ! T. 


>i 


1 


o4 


RESERS'ED 


RESERVED 


RESERVED 


LINE 
CLEAR 





1 





i 


POLL 


ERROR 


X 


S 


E 


U 


s 


S 

- 1 


a& 


RESEMVCI' 


RESERVE !> | RESERVED i r-JoTECT 







■ 1 


% 





ACK 


SYNC 
ESYH> 


j ?-, "| •> 


F ^ t ' 


■■■ 


i> 


OG- 


RESERVED ! SETERVE}' 


RESERVE} ! RESEftVEI 


i 


i 


ALERT 


STATUS 
■EETI)> 


5 | 7 j c | « 


T 


1 


Qf? 


c 


5 | ■ H " 


i— E t 


1 : 





t: 


a i 
- 1 


REJECT 
<CAN> 


J X 


a 


A 


to 


% 


« E S — <-— f f +- 'H I r^'T,^ 


c 


i 






> 


J_ '—1 ' * 1 




R 


if 




I.IS- 


_. E R U V E 5 j S*:i? 


i 


o' 


i 









* 




J | I 


in 


10 


12 


R r s _i_ E R — 


_ V E D 


$€2£T . 


1 
i 


i 





1 


i 




ESCAPE 


-T- 1 i 


K 


~c 


ii 


11 


B 


RES J E R 


- V E t 




i 


1 


a 





RESET 
ijeite 
trf> 




1 ! < 


L 1 N 


15 


1? 


14 


R E |_ S E 


._ R V i__ E t 


'■— ■ ' ■ ~ 


J 

! i 

1 


■o 

i 


V 






- 


C^ 


" L__L_ 




13 






f' E ' 1 «c1« 


tj: 






u_ 


J 

j 




1 


I 

1 

i 


' ! > 


In j a 

t. v E 5 1 '.'■;«9. 




1M 


K 


R E S " 


E •". — 


i I 

I 
i 


! l 


r 




/ 


L • ' ° ! - 




1 

is 1 






j 


R E S 


E R 1 V f 9 j II "ST. ART 



1 Transmission Control Subset 

2 Terminal Control Subsets: Symbol (upper), Control (lower) 

3 Address Subsets 



PD82 142900 



3-"?© 



o 



o 



J 












v. >' 



c 






1' 

c 



o 

O 

o 






© 



© 
o 



o 



3290 



SECTION IV 
PP/T-HAJ1MING AIDS 
This section summarizes, the discussions presented throughout 
\J the test of this publication. It is intended to aid the user in the 

programming and aeration of the 3290-4 (Edit) Terminal. 
UNATTENDED OPERATICM * 

The UNATTENDED/ ATTENDED switch on the keyboard allows the 
#>) data source to use the terminal *s outout facilities without the 

presence of the operator. To go UNATTENDED, the ooerator must: 
l> X ) Place the UNATTENDED/ ATTENDED switch in the UNATTENDED 

position. . 

2) Compose a message, usins the keyboard, informing the 

data source that the station will no longer be attended. 

3) Depress the SEND key. 
This unattended message will be received as a response 

© to the next poll. The data source should then aen«? a write message, 

fbcs a correct write message is received by the terminal, the 
UNATTENDED indicator lights and the terminal is officially in the 

UNATTENDED mode. 

If the data source is in the habit of transmitting write 

messages only as responses to read messages, the sequence can continue. 
© In the ATTENDED mode, an alert message solicited an alarm. A read 

message response to a search could not be received until the SEND 

key was depressed. The alert sequence still take, olace in UNATTENDED 
O operation, but the ALERT light and alarm are deactivated. The alert 

_P% . ?D 821^2900 2t " 1 

i% 
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Section IV 3290 Programming Aids 

message produces a read request, so an automatic one word (El) 

read message is available when the station again is polled. 

OUTPUT TIMING CONSIDERATIONS. (Q 

The 3000 series of computers is capable of processing data 
much faster than the terminal is capable of handling data. The time 
required for symbol transfer by the delay line memory of the display (1 !) 

station is 16.8 microseconds* Memory cycle time is 20 milliseconds. 
During a read or write operation, succesive data bytes must follow 
within 33.6" microseconds if the Suppress Assembly/Disassembly \_^< 



o 



/*~\ 

u 






/"'\ 



'w 7 



signal is inactive or 16.8 microseconds it the Suporess Assembly/ 
Disassembly signal is enabled. If succesive data bytes do not 
follow within the specified times, a 20 millisecond delay occurs 
between bytes due to delay-line latency characteristics. 

If the amount of time required by the display station is 
long compared to the data source, then a similar comparison can 

be made between the display and the typewriter station. It takes 

much longer to process a message, and thus remains busy long after 

the initiating message has been received. Table h-1 lists the time <_V 

required by the typewriter to perform various functions. After the 

message has been completely processed (E2 code detected) a read request 

is raised. At this time a connect can be made for the purpose of 

checking status. /f~>. 

Tstole 4-1. Typewriter Timing. _ __ _ 

. ____, . - ■ -•• TIMK REQ U IRED ■ ' tf~\ 

Print one character 64.5 Milliseconds ^ 

Space ••• 64.5 Milliseconds 

Shift 64.5 Milliseconds g~\ 

Carriage Return (minimum) ..... 129.0 Milliseconds w 
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Shift is of particular importance since an extra 6k. 5 milli- 
seconds is required if the case of a character differs from that of the 
preceding character. ?igura h-1 illustrates by the flow chart method 
the timing of the typewriter station. 



6 4.5" hi LL iS^GKC$ 






r 



1 CHPJl 

\ 



~F 



WE5. 



J 



PERFORM 
— »/ 'i ' 

Apr.'£ .' -■ •/)' / 



\~ PRIHT 
CHARACTZfK 



->i 



NO 



_V. 



OMfiA cleft 



6^.r -hilus^c 



Figure fc-1. Typewriter Timing. 
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Talbe 4-3 lists the entire symbol repertoire, including case. 

Table 4-2. Case Assignments. 



5YMB0L 



CASK 






Lower 


1 


Lower 


2 


Lower 


3 


Lower 


k 


Lower 


5 


Lower 


6 


Lower 


7 


Lower 


8 


Lower 


9 


Lower 


A 


Lower 


a 


Lower 


c 


Lower 


D 


Lower 


E 


Lower 


F 


Lower 


G 


Lower 


H 


Lower 


I 


Lower 


J 


Lower 


K 


Lower 


L 


Lower 


M 


Lower 


N 


Lower 





Lower 


P 


Lower 


Q 


Lower 


R 


Lower 


S 


Lower 


T 


Lower 


U 


Lower 


V 


Lower 



* : 



SYMBOL 


CASE 




W 


Lower 




X 


Lower 




Y 


Lower 




Z 


Lower 




=B 


Lower 




4= 


Upper 




< 


Upper 




% 


Upper 




L 


Upper 


i 


/ 


Lower 




2 


Upper 
Lower . 




\ 


Upper 




r* 


Upper 




SS 


Upper 




~ . 


Lower 




V 


Upper 




Upper 




$ 


Lower 






Upper 




t 


Upper 




+ 


Upper 




1 

> 


Upper 


; 


+ 


Lower 




< 


Upper 




• 


Lower 


! 



Space 
C Ret 



Upper 
Upper 
Upper 
Lower 
Lower 
Lower 



O 
O 

o 

o 

o 
o 

W 
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TYPICAL REAP/WRITE DERATION.. 

Ihe following discussion centers on a read/write (display 
^Q only) operation. Of main concern is the oroper use of the SIX key. 

Suppose the display station operator composes the following message 

at his Display/Entry Station keyboard. 
© SEND POLICY NUMBER 7BLHU29.__ t 



By depressing the SEND key, the El symbol ( A ) appears at the 
entry marker position and the entire chain resets. In addition, the 
/"*; keyboard locks out. Assumln a 50 by 20 display format and the top 

line of the di sol ay was used for the message, the display now reads: 
SEKD POLICY NUMBER 7BLB1&29.* 



All data from the entry marker through the El symbol transmits 
to the computer when the station is selected. After the read, the entry 
© marker references the first symbol position following the El symbol. 

^ SEND POLICY NUMBER 7BLHL*Z9'.* 

o 

0% Ihe computer may begin dispalying its reply at the current 

position of the entry marker or it may clear the display and/or reset 
the marker chain. If the computer elects to begin displaying its reply 



£% at the present entry marker, the request and reply display together. 

SEND PCLICY NUMBER 7ELBL&29. BE MORE SPECIFIC." 
4% DO YOU WISH: 

O 
© 



REVISION A 
REVISION B* 
REVISION C 
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Each of the choices offered in the write message terminates with an 
El symbol. The operator need only position the entry marker to pre- 
cede the correct choice and depress the SIX key to designate the 
beginning of the read message. 



REVISION C 



o 
o 

o 

Q 

o 



SEND POLICY NUMBER 7BLHL&29. BB MORE SPECIFIC. 

DO YOU WISH: ^ 

REVISION A 
■ REVISION B* 



[7 IV 






Depression of the SEND key at the first position to the right '\_J 



X.jJ 



V_ 



of the STX symbol resets the entry marker to the STX symbol, locks 
out the keyboard, and generates a read request. The El symbol does not 
display when SEND is depressed. Instead, the El symbol at the end 
of the choice terminates the read message. Data transmitted reads: 

■r REVISION B 
If the write message does not supply El symbols after each 
choice before depressing SEND. In this case, the El symbol displays 
and acts as message terminator. 

If the write message had not supplied El symbols after each 

choice, the operator would have to move the entry marker to the end of the 
choice before depressing SEND. In this case, the El symbol would be dis- 
played and act as the message terminator. Only when depression occurs 
immediately to the right of the STX symbol will display and entry into ?f~\ 
memory be prevented. 



i 



3 



w 
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APPENDIX 



The characteristic feature of this terminal is its expandable data processing 
scope. Each member station adds its own unique feature to the overall performance. 
This appendix highlights specifications for each of the various equipments which 
may be used within a given configuration. 
f^, A Multistation Terminal consists of an Equipment Controller and up to twelve 

input/output stations- An adapter kit is required for each station added to the con- 
figuration, Furthermore, each of the 12 station locations may be occy«»t£D by a 

t 

poller. Each poller can address 16 remote sites. However, the 3000 Data Source's 
use of only three bits for site addressing limits the number of sites connected to 
each poller that may be addressed to a maximum nurrb er of eight- 

All adapters are housed in tie controller cabinet, which provides the dc 
power and ventilation required. As a minimum, the cabinet should contain an 

fj) interface module, main timing module, symbol generator module, and at least one 

station adapter kit- 

Various off line operations may be performed through the local associATions 
of adapter kits- Such associations are made possible by a special row of connectors 

\$ in the cabinet- Each connector has two sets of pins to allow association between 

2 data input devices and a single output device (see Basic Cabinet Manual pub- 
lication number 82140600). The following list establishes the various associations 

PD82142900 A ' 
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and the operations performed. Connector pin assignments (or>o or even) required for 
each adapter are also shown. 



INPUT DEVICE 


OUTPUT DEVICE 


INPUT DEVICE 


TYPE 


PIN 


PIN 


TYPE 


PIN 


PIN_ 


TYPE 


Display 
Display 


Even 
Even 


Odd 
Odd 


Typewriter 
Hardcopy 









o 
o 

o 

o 
o 

o 






J 



/• — \ 



w 



w 
W 

o 
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CONTROLLER 



DISPLAY STATIONS 



DSDM 
JUS 

DATA 



TDM 

JII6 

DATA 
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DSDM 

JII5 

DATA 



DSDM 

Jl 15 

VIDEO 



PANEL MOUNTED ON BOTTOM SIDE OF TABLE TOP 



BOTTOM VIEW 



T??EWrIt ER T0 PAPER HANDLER 
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^J 
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o 

(J 






v.v 
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CONTROLLER CABINET 

The controller cabinet houses all adapter kits and 
logic required to link the data source with all input/output 
devices making up the terminal. It also provides all neees- 
sary dc power. 



Equipment , Number 
FC101-A. 



Part Number 
H036100 



OPT ION I 



EouipjnentJiunber Descri£tion 

~~~*~ GD601-A 50 Hz Power Conversion Kit 



LI T ER AT U RE AVAIL ABLE*. 



Name 

Basic Controller Cabinet Hardware 

Reference/Customer Engineering Manual 



PHYSICAL CHARACTERISTICS^ 



Paxt_Jiumber 
14038000 



Publi£a_txon No. 
62140600 



WEIGHT: 732 Lbs 

BTU'S/HOUR: "610* amperes* 

INPUT POWER: 120 volts, 60 Hz, 1 -^ amp r 
OUTLINE DIMENSIONS: See following illustrations 

•includes a blower and 2 bas ic P ? -r -P g^ s ; nD °£ s add 
- on power supply requires an add itiona 10 t > ^.^ 

and dissipates approximately 82 Biu s pei 

service should be 20-ampere. 
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CONTROLLER CABINET (cont) 
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DISPLAY STATION , ' 

The Display Station provides cathode-ray-tube display 
capabilities for the parent sub-system. Symbol generator 
and display station adapter kits are required to govern output, 



Equipment Number 

CC601-A 
CC601-B 



Part Numbe r 

14031800 
14031900 



ADAPTER KITS REQUIRED.. 



Equi pment Number 

GK103-A 

FV135-A* 

FV136-A* 

FV137-A- 

FV13B-A> 



Description 



Part Number 



Symbol Generator Module 15503400 

Display Station Driver Module 15508600 

Display Station Driver Module 15508700 

Display Station Driver Module 15508800 

Display Station Driver Module 15508900 



*0nly one of these is required 



LITERATURE AVAILABLE. 



N ame 

Display Station Hardware 

Reference/Customer Engineering Manual 



Publication No. 



82134300 



O 

o 
o 
o 
o 
o 
o 

© 






/Ox 



I ' :■ 



\J 



o 
o 



o 



PHYSICAL CHARACTERISTICS. 



WEIGHT: 60 Lbs 

BTU'S/HOUR: 410 

INPUT POWER: (CC601-A) 120 volts, 60Hz, 1 ampere 

(CC601-B) 220 volts, 50Hz, 0.5 ampere 
OUTLINE DIMENSIONS: Seg following illustrations 
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DISPLAY STATION (cont) 
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ENTRY KEYBOARDS 

The Entry Keyboard provides the operator with a method 
for entering coded data into a communications terminal. It 
is linked to the terminal processor through a Display Station. 
Two keyboards are offered — both 501 compatible. They are 
identical, with the exception that one has additional edit 
features. A display station driver module and main timing 
module are required for each or each pair of associated key« . 
boards used. 



Equipm ent Nu mber 

CA101-A (non-edit) 
CA101--B (ddit) 



ADAPTER KITS REQUIRED . 



Part Number 

1i f 032000 
14032100 



Keyboard Display Station Driver Module* Main Timing Module** 

Part No. 



Equipment No. 



Non-Edit 
Kon-Edit 
Edit 
Edit 


FV135-A 
FV136-A 
FV137-A 
FV138-A 



Part No. 

15503600 
1550S700 
15508800 
15503900 



Equip. No. 

GA101-A 
GA102-A 
FV112-A 
FV113-A 



UO364OO 
14036500 
1403 7 800 
14037900 



o 
o 
o 

o 
o 
o 

o 
o 





♦Only one required per keyboard or pair of associated keyboa 
♦♦Only one required per machine 



LITERATURE AVAILABLE. 



Name 

Entry Keyboards Hardware 

Reference/Customer Engineering Manual 
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Publication N6. 





82140400 
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ENTRY KEYBOARDS (cont) 




P HYSICA L CHARACT ERISTICS. 



WEIGHT: 10 Lbs ' ^. ,',,,. 

INPUT POWER: Requires +12 and +16 volts from Display Station 
OUTLINE DIMENSIONS: See following illustrations 
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TYPEWRITER STATION 

The Typewriter Station produces hardcopy of coded data 
through the use of a Selectric typewriter. A typewriter 
adapter kit must be installed to provide the data link.. 



E q ul prae h tjjumber 

CK402-A 
CK402-B 



ADAPTER OTSJffiQUIREJk 



Part N umber 

I40395OO 
H039600 



Equi pme nt_ N umb e r* Descri Ption 

nmm A Typewriter Driver Module 

DGloU - Typewriter Driver Module 

♦Only one required per typewriter 



JJTEjATimEJ^jyllA^lr. 

Nam e 

Typewriter Station Hardware 

Reference/Customer Engineering Manual 

Scheduled Maintenance and Lubrication** 

Adjustments** 

Removal** 
Specifications** 
Diagnostic Aids** 



Part__Nuniber 

15509800 

. 15509900 



Parts Catalogue** 

**Must be ordered from 



Publi cationjjo, 

8213H00 
241-5308-0 
241-5309-0 
241-5310-0 

241-5311-0 
241-5302-0 

241-5157-7 



Office Products Division 
Customer Engineering 
International Business Machines Corp, 
Lexington, Kentucky 



O 
O 

o 
o 
o 
o 

o 

o 
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TYPEWRITER STATION (cont) 



PHYSICAL CHARACTERISTICS , 



WEIGHT: 170 Lbs 
BTU'S/HOUR: 270 
INPUT POWER: (CK402-A) 120 volts, 60 Hz, 1 ampere 

(CK402-B) 220 volts, 50 Hz, 0.$ ampere 
OUTLINE DIMENSIONS: See following illustrations 
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The main timing module provides synchronous clock pulses ^ 

O ./or all subscribing modules Display format and n e dit" key. Q 

board, requirements necessitate four different modules, only 

one of which may be included in any given configuration. ^ " 

^^Sm^Uurnber Keyboard Di^pJ^y^ormat - "Part No, Q 

FV113-A fmI ?? ?4 nes of 5 ° Symbols 14037600 

GA102-A Non-EdTt i? ^ °£ ££ Symbols HO364OO ^> 
won-bdit 13 Lines of SO Symbols 14036500 



o 

f\ LITERA TURE AVAIL ABLE f\ 

f~\ Name ' ■• ^ 

f Main' Timing Adapter Kit Hardware / Publi^tipnjlo,, ( ? ) 

V ; Reference/Customer Engineering Manual 8213 97 00 



%_-,/ 



O MlSIC/iL_CHARACTERTSTICS. Va 

\J WEIGHT: O 

■ BTU'5/HOUR: 264 

O S™^^ O 

O Additional 0.66 ampere required on ac input to cabinet 

o 

. o 
o 

O PD82142900 A _12 O 
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MAIN TIMING ATMPTKU KIT (cont) 
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SYMBOL GENERATOR ADAPTER KIT 

Each Display Station within a subsystem receives pulse 

trains for character generation from a centralized symbol 

generator. Synchronous timing is. provided by a main timing 

module, while power is obtained from the cabinet's regulated 

dc. power supply. 

Equipment ' N u mber Part Number 

GK103-A I55034OO 

&ITERAT URE AVAILABLE. 

Name 

Symbol Generator Adapter Kit Hardware 
Reference/Customer Engineering Manual 

PHYSICAL CHARACTERISTICS . 



WEIGHT : 

BTU'S/HOUK: 116 

INPUT POV/ER*: +5, +20, -20 volts required from cabinet 

OUTLINE DIMENSIONS: See following illustrations 

^Additional 0.3 ampere required on ac input to cabinet 



Publication No, 



82139900 
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SYMBOL GENERATOR ADAPTER KIT (cont) 
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3000 INTERFACE ADAPTER KIT 

The 3000 Interface Adapter kit provides exchange of data 
with the 3000 Series data channel. Comrauni cation transposes 
twelve or six bit words from the data channel into seven 
bit words for the individual stations within the subsystem. 
In addition, it transposes seven bit words from the in- 
dividual stations into six or twelve bit words for the data 
channel. Data, transfer is 25,000 twelve bit words or 50,000 
six bit words per second. 



O 

o 
o 
o 
o 

o 

o 



Equipment Number 
DC116-A 

LITERATURE AVAILABLE 
Name 

3000 Interface Adapter Kit 
Hardware Reference/Customer 
Reference Manual 

PHYSICAL CHARACTERISTICS. 



Part Number 
15508100 



Publication No, 



82141 B00 



WEIGHT: 

BTU'S/HQUR: 160 

INPUT POWER*: +5, +20, -20 volts required from cabinet 

OUTLINE DIMENSIONS: See -following illustrations 

^Additional 0.4 ampere required on ac injput to cabinet 
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3000 INTERFACE ADAPTER KIT (cont) 
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DISPLAY STATION ADAPTER KIT ' . 

(Display Station Driver Module) 

The Display Station Adapter Kit provides control lo S ic 
and memory for a Display Station and any associated. entry 
keyboard(s). The four types of adapters cover display f orinat 
and edit keyboard requirements. 
Eflute^Njanber Keyboard Dis Plax.Format Part No# 



FV135-A 

. FV136-A 

FVI37-A 

FV13&-A 



Non-Edlt 20 Lines of SO Symbols- T^nc-*™ 

Non-Edit 13 Lines of SO Symbol IPS 

Edit 20 Lines of 50 Symbols ifjo&oo 

Edit 13 Lines of SO Symbols 1550II0O 



LITERATURE AVAILABLE. 



Name 



Publicajtion No. 



82 T 40 100 



Display Station Adapter Kit Hardware 
Reference/Customer Engineering Manual 



EiilSIOAL. _GHARACTERISTICS . 



WEIGHT: 
BTU'S/HOUR: 120 

0UTLINF D?^^T^^. +2 ? , -l°™ ltS re ? uired f — «*inet 
UUlLINa DIi-ir.NoIGNS: See following illustrations 

^Additional 0.3 ampere required on ac input to cabinet 
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DISPLAY STATION ADAPTKR KIT (cont) 
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TYPEV/RITER ADAPTER KIT 
(Typewriter Driver Module) 



The Typewriter Adapter Kit links a Typewriter Station 
to the communications terminal. A delay line memory is pro- 
vided' for data storage and buffering purposes* The Wp adapter 
types provide compatibility with the two display formats. 
Equipment Number f Display Form at Par t Nu mber 



DG103-A 
DG104-A 



20 Lines of 50 Symbols 
13 Lines of 80 Symbols 



15509S00 
15509900 



LITERATURE AVAILABLE. 



Name 



Publication No. 



82140200 



Typewriter Adapter Kit Hardware 

Reference/Customer Engineering Manual 



PHYSICAL CHARACTERISTICS.. 



WEIGHT: 

BTU'S/HOUR: 60 

INPUT POV/ER*: +5, +20, -20 volts required from cabinet 

OUTLINE DIMENSIONS: See following illustrations 

^Additional 0.15 ampere required on ac input to cabinet 
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TYPEV/RlThR ADAPTER KIT (cont) 
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POWER CONVERSION KIT 

The FC101-A controller cabinet can operate from a 50 Hz 
power source when the power conversion kit is installed. 
Changes app&y to the blower assembly, power distribution 
module, and two power supplies. 

Equipm ent Number ' Part Number 



GD601-A 



LITERATURE AVAILABLE. 



Name 



1403 8000 



Power Conversion Kit Hardware 

Reference/Customer Engineering Manual 



PHYSICAL CHARACTERISTICS ._ 



WEIGHT : 

BTU'S/HOUR: 610 

INPUT POWER: 220 volts, 50 Hz, 1.2 amperes 

OUTLINE DIMENSIONS: See following illustrations 
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Publication No. l <j 
82140300 
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POWER CON.VEIlcjIOii KIT (con.t) 
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BUFFER DATA SET ADAPTER KIT 
(Buffer Data Set Module) 



EQUIPMENT NUMBER MEMORY SIZE PART NO. 

, . i , . ri-1 -" ' — : 1 



FV166-A 1000 symbols (20 x 50) 15519100 

FV172-A 1040 symbols (13 x 80) 15521800 



Buffer Data Set Adapter Kit Hardware 

Reference/Customer Engineering Manual 82150500 



PHYSICAL CHARACTERISTICS. 



* Additional 2.26 ampere required on AC input to cabinet 
PD82 142900 A ~ 24 
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The Buffer Data Set Adapter Kit operates as an interim communications 
controller between the local data source and the remote site or sites- Although 
the adapter can address 16 sites, only eight sites may be, addressed by the 3000 tf*\ 

system through each adapter . Communications with the local data source take 
place through the interface within the controller cabinet. Communications with 
the remote sites takes place through modems and telephone lines at a data rate ^ 

not greater than 2400 baud. The module exchanges 8 bit codes with the modem (It) 

and 7 bit codes with the interface. Operation does not require a separqte power 
line connection ■ 
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LITERATURE AVAILABLE. ^ 

— ■ ■ \J 



Name Publication No- 

o 



o 

WEIGHT: 22 Lb, w 

BTU'S/HOUR: 40-8 J^T 

INPUT POWER*: +5, +20, -20 volts required from cabinet \J 
OUTLINE DIMENSIONS: See following illustrations 
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BUFFER DATA SET ADAPTER KIT (CONT) 
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